50c 

( Not 75c, not even 60c) 
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MULTI-POLARIZED TWIST 

For fracking, back scatter, Moonbounce 
Priced from $29,50 to $186.00 

PERFORMANCE PROVEN 6 METER BEAMS 

3-5-6“ 1 0 elements 

Priced from $14.95 to $49.50 

THE BIG WHEEL 

Omnidirectional gain antennas 
Priced from $8,95 to $55,55 

COLINEAR ARRAYS 

16-32-64 elements 

Priced from $9,85 to $133,50 

MULTI-ELEMENT YAGIS 

Single, dual, quad stack arrays 
Priced from $9:75 to $84.50 

SQUALO MOBILE & FIXED ANTENNAS 

Omni-directional, horizontally polarized, square 
antenna. For car top or base station mounting. 
Priced from $9.45 to $66.50 


MAKE YOURS A REAL SIGNAL . , use a CUSH CRAFT ANTENNA! 

Whether you are Tracking Satellites, Moon Bouncing, DX-ing, Rag Chewing or Winning 
Contests — you wilt do it better, more efficiency, and at a lower cost with a Cush Craft 
Antenna. You will have a signal that really radiates when you buy Cush Craft . . • the 
antennas with a "PATTERN OF FIRSTS" in Amateur Communications. 


u s h 


BUY FROM YOUR DISTRIBUTOR 
OR WRITE FOR FREE CATALOG 


VHF AMATEUR 
COMMUNICATION 
ANTENNAS 


621 HAYWARD ST., MANCHESTER, N. H 






















































This One Sounds Good- 

Like a Transmitter Should .. ..W2BHT. 6 

A fancy name for an article about a 20 watt six meter 
AM transmitter. 

Going RTTY: Part 111.W4RWM. 12 

The scope monitor. 

Imagineering with Meters .W8BPY. 14 

Put those miscellaneous meters to good use. 

The EHS Portable Dipole .W9FQN.. 16 

Works from 80 to 6. 

Some notes on Grounded-Grid Linear 

Amplifiers . K4ZZV. 18 

And some interesting ideas in a 8072 linear. 

Simplified Solid State . WA2INM/1. 24 

Simple, easy-to-use, practical ham transistor circuits. 

All Band Tuning for the Drake 2B?. K9LTD. 26 

Easier and harder than you think. 

When Standard Switches Won't Fit.Ives. 28 

Making and using odd-ball switching arrangements. 

A CHU Time Receiver.W2LYH. 30 

In case you don't have a watch. 

Switching with Diodes .K1SDX.. 34 

It's easy—and very useful. 

Improving the Paco GDO . . .K1AMN. 41 

And other tube-type grid dip meters. 

Another Way to Measure Noise Figure . . K5JKX. 44 

Hmm. What's the other way. 

The Big Sail . K6MIO. 50 

The neighborscaring-ist 432 me antenna you'll ever see. 

Gus: Part IV.W4BPD. 62 

Now what's he up to? 

The SB-34 ..W8QUR. 68 

Sideband Engineers improves their already excellent SB-33. 

A DC Dummy Load. Lyman. 70 

Here's a use for those tubes you were going to use for 
lamp bases. 

Quick and Easy Add-on Neutralization . . . K1CLL. 72 

In case, unlike most hams, you don't plan ahead. 

Polar versus Solar Beam Orientation . . . .W6TAQ. 74 

Personally, I use my Boy Scout compass. 

Parallel Resistance Nomogram .WA2BWQ.. , 76 

Now all you have to do is find this article when you need it. 

An RF Amplifier for 432 . K1CLL. 78 

Not exactly a3 db noise figure, but. . . 

The National HRO-500 .W2NSD. 80 

Sigh. 
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The Docket 

There is, I am relieved to report, growing 
pressure to have the FCC put 15928 aside 
until some sort of study can be made of the 
whole situation. You can help this movement 
by sending a letter to the F( 'C requesting that 
15928 be killed outright or that the time for 
filing comments on 15928 be extended for six 
more months. It will not hurt one bit if you 
send this letter via your own personal Senator 
or Congressman so that he can include a little 
note of his own when forwarding it to the 
FCC. The deadline for such a note is July 
30th, so you’d better get going. 

We’ve got major troubles fellows, and we’re 
going to have to pull a strain to get out of 
them. We’ve got the FCC against us for one 
tiling . . . and that’s bad. Even worse, we’ve 
got the ARRL against us. That doesn’t leave 
us much, does it? 

I can hear you now . , . there goes Wayne 
Green running down the ARRL again. Who 
the heck does he think he is? OK, let me tell 
you who Wayne Green is and what he knows. 
My ham career started out in Brooklyn almost 
30 years ago. I was a teenager on roller skates 
and I visited every active ham that I could 
find in Brooklyn ... I still run into those old 


Updating the R-S-T reports. 

R means readability. 

R-1 to R-4 

Unreadable 

R5 

Readable with difficulty to 


armchair copy 

S means signal 

strength. 

S-0 to S8 

Too weak to copy or too 

S9 

much QRM to copy 

S9-plus 

Readable with difficulty 


Reasonably readable signal 


to thunderous signal 

T means tone. 


T-0 to T8 

Pulses or raw ac note 

T9 

Rough note or bad chirp 

T9X 

Anything from absolutely 


perfect signal to one com- 


plete with chirps, thumps. 


clicks, o bit of hum, buzz, 


parasitics, etc. 


de 

W2N5D/1 

never say diet 

timers on the air who remember my visits. 

< got my ticket in 1940 . . . was active on 
160-40-10-2^ meters . . . won the SS contest 
for my section in 1941 and was extremely 
active right up to and including Decembei 
7th. No one can buffalo me about the old 
days ... I was there ... I know what the 
hams then knew . . . how little they knew . . 
how they built rigs from the Handbook and 
Radio, but had to call in one of the 'oca 
“experts’’ when a 6C5 crystal oscillator 
wouldn’t perk. Sure there were a few comple> 
rigs, but most of the gang were struggling 
with their 61.6 oscillator modulated by a 6L6 
Don’t hand me any guff about the technica 
level of the old timers . . . I was one . . . anc 
I knew the rest of them. 

The AKRL in RM-499 claimed that they hac 
detected that we have been going down hil 
and apparently they have convinced the FCC 
of this too. My response to 499 was a lette: 
asking the ARRL to give any facts they hac 
to support their claim that something wa 
wrong with amateur radio. They did not an 
swer my request . . . they cant answer it fo 
there are no facts to prove this fallacy. On thi 
contrary, all the facts indicate that ham radi< 
is better and more valuable than it ha 
ever been. 

Let me get down to brass tacks. One of th< 
biggest complaints we’ve been bearing is abou 
"appliance operators.’ OK, I’m an app liana 
operator . . . my rig is a transceiver, com 
mercially made, even my antenna and towe 
are commercial products. 1 don’t see any rea 
son to spend the time and effort needed ti 
build a transmitter today any more than tb 
hams of 30 years ago saw any need for build 
ing their receivers. But I do build my RT F 1 
converters and whip up anything else specia 
that I need. Between the VHF gang . . . tak 
a look at the Inly VHF issue of 73 again an< 
see for yourself, the surplus users , . . see ou 
June issue, the RTTY gang, the TV gang, ant 
a dozen or so other gangs . . . plus the fellow 
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FROM 

INTERNATIONAL 



VHF/UHF 
UNITIZED TRANSMITTERS 

50 me —420 me 


International’s new unitized VHF/UHF transmitters make 
it extremely easy to get on the air in the 50-420 me range 
with a solid signal. Start with the basic 50 or 70 me 
driver. For higher frequencies add a multiplier-amplifier. 
All units are completely wired. Plug-in cables are used to 
interconnect the driver and amplifier. 



DRIVER/TRANSMITTER 

The AOD-57 completely wired 
with one 6360 tube, two 
12BY7 tubes and crystal 
(specify frequency). Heater 
power: 6.3 volts @ 1.2 amps. 
Plate power: 250 vdc @ 50 ma. 
A0D-57 complete_$69.50 



MULTIPLIER/AMPLIFIER 

The AOA-144 uses two 6360 
tubes providing 6 to 10 watts 
output. Requires AOD-57 for 
driver. Heater power: 6.3 
volts @ 1.64 amps. Plate 

power: 250 vdc @ 180 ma. 
AOA-144 complete.$39.50 



MULTIPLIER/AMPLIFIER 

The AOA-220 uses two 6360 
tubes providing 6 to 8 watts 
output on 220 me. Requires 
AOD-57 for driver. Heater 
power: 6.3 volts @ 1.64 amps. 
Plate: 250 vdc @ 150 ma. 
AOA-220 complete.$39.50 





420 me 

MULTIPLIER/AMPLIFIER 

The AOA-420 uses two 6939 
tubes providing 4 to 8 watts 
output on 420 me. Requires 
AOA-57 plus AOA-14<+ rur 
drive. Heater: 6.3 volts @ 1.2 
amps. Plate: 220 vdc @ 130 


RELAY BOX 

Four circuit double throw. 
Includes coil rectifier for 6.3 
vac operation. 

ARY-4 Relay Box 
complete ..$12.50 


ma. 



FILAMENT 

SUPPLY 


The APD-610 provides 6.3 vac 
@ 10 amperes. 

APD-610 complete .....$9.50 


AOA-42G complete 


$69.50 








.rssas SsKsssssffiK txttpz . 
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6 METERS 


50 me AOD-57 




m m:: 


2 METERS 144 me AOD-57 PLUS AOA-144 


220 me AOD-57 PLUS AOA-220 


■piH 


420 me AOD-57 PLUS AOA-144 PLUS AOA-420 
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MODULATOR 

The AMD-10 is designed as a com¬ 
panion unit to the AOA series of trans¬ 
mitters. Uses 6AN8 speech amplifier 
and driver, 1635 modulator. Output: 10 
watts. Input: crystal mic. (High Imped.) 
Requires 300 vdc 20 ma, no signal, 70 
ma peak: 6.3 vac @ 1.05 amps. 
AMD-10 complete..$24.50 



Orc/er Direct 
from International 
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for 

CRANK-UP 

TOWERS 








Why settle 
for less 
than the best? 

w.-. was;. 

- mP. 



TWO CATEGORIES TO CHOOSE FROM 


Standard Duly Guyed in Heavy Duty Self Supporting 
Height! of 37 - 54 - 88 - 105 and Guyed in Heights of 
and 122 feet 37 - 54 feet (SS| 

71 — 88 feet (guyed) 


ROHN has these 6 IMPORTANT POINTS: 

Eos© of Operation— roller guides between sections assure 
easy, safe, friction-free raising and lowering* Strength— 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength* Unique 
ROHN raising procedure raises call sections together— uni¬ 
formly with an equal section overlap at oil heights! 
Versatility— designed to support the largest antennae 
with complete safety and assurance of any height desired! 
Simple Installation— install it yourself—use either flat 
base or special tilting base (illusirated above) depend¬ 
ing on your needs. Rated and Tested— entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete* Zinc Galvanized— hot dipped galvanizing a 
standard—not an extra—with all ROHN towers! Prices 
start at less than $10G, 

SIND FOR ROHN TOWER HANDBOOK 

-$1.25 Value 

—ONLY $100 postpaid {special to readers 

of this magazine). Nearest 

source of supply sent on request* Repre¬ 
sentatives world-wide to serve you. Write 
today to: 

ROHN Manufacturing Co. 

P. O. lax 2000 Peoria, Illinois 

" V/orld's Largest EXCLUSIVE Manufacturer 
of Towers; designers t engineers, and installers 
of complete communication toiler systems.** 



all over the country like Bill Iloisingtor 
K1CLL who love to build and design things 
we are doing just fine. A look at the 1940 hair 
magazines in comparison to the 1965 will tel 
you the same story . . , even the average han 
today is way way ahead of the average ham o 
25 years ago. Way ahead. 

I’m not trying to sell you a bill of goods . , 
these are facts. Check for yourself. Would yot 
like an experience? Build up something fron 
an issue of 73 and then take it around to ; 
club or two and show what you’ve done. II 
het vou will find that a number of the clul 
members will ask you questions that will amazi 
you about your unit. I’ve had this happen t< 
me too many times . . . and the worst of al 
are the high school radio clubs . . . some o 
those kids are incredible. Don’t believe m 
. . . ask anyone that has made the rounds o 
ham clubs with any kind of technical talk. 

If we’re all appliance operators then who is i 
that is buying all that surplus gear? I’ve bee 
trying to get Meshna to run bigger ads an> 
he won’t because he is selling all he ca 
handle right now. 85£ of our readers say the 
buy surplus gear and our surplus advertise] 
back this up with some amazing stories c 
sales. 

OK, what else? Bad manners on the aii 
Sure ... I run into ’em now and then. But i 
all the years I’ve been operating . . . and a 
the thousands of stations I’ve contacted, I’v 
run into darned few bad manners. Someho 1 
every time I do have troubles it seems to 1: 
from just a small handful of fellows, chaj 
that I’ve gotten to know as troublemaker 
Unfortunately, we have virtually no way f 
get these jokers oft the air. Bad manners is a 
exaggerated problem. I’ve operated from se 1 
eral rare DX spots and almost without excej 
tion I’ve found that everyone was as cooper; 
five as I could ask. When operated well 
got good results, when I goofed it things g< 
j messed up . . . and I could take the easy W£ 
out and blame myself, but experience hi 
taught me how to handle pileups so that ever 
one gets worked and everyone is happy . . 
when it doesn’t work this way for me it is n 
ow 11 fault. I can sympathize with the DX cha 
who is sitting there dying a slow death waitii 
for the DX station to stand bv and is afra 

W 

that the band will go out before he can mal 
the QSO. This can be very nervewracking ai 
lead to chaos if the DX station tries to igno 
it. . . bad manners? Baloney. 

Hams don’t invent things anymore. Yea] 
Listen chum, before you start telling anyoi 

Turn to p. 86. 
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relax... 

for the BEST 

in HF and VHF 


ww mm 


HAMMARLUND'S 

the only receiver capturing all popular Ham Bands. 


The exciting HQ-170A-VHF is the first and only Ham Band receiver that gives you everything you want. Sepa¬ 
rate NuVistor front ends (0.3 m.V for 10 db S/N) for both 6 and 2 meters completely eliminates the need for 
add-on converters or jury-rigged adaptations. Built-in 6 and 2 meter operation employs matched circuitry 
for outstanding performance. 

Here is an SSB receiver that combines basic operating excellence with all of the extra features you 
want to make it a versatile, “fun-to-work-with” unit. Full coverage from 2 to 160 meters, excellent electri¬ 
cal and mechanical stability, expanded vernier tuning and a host of truly incomparable HQ-170A features 
makes this receiver the new First Choice for the amateur fraternity. 



The HQ-170A-VHF is the most versatile, and most 
complete amateur band receiver now available on 
the market—one neat package contains all the 
flexibility you need—superlative AM, CW and SS8 
reception on All popular amateur bands. 


Coming soon—Matching transmit accessories 
for the Fabulous HX-so. 


Except for the Hammarlund HQ-110A-VHF 


HRfnmRRLUND 

MANUFACTURING COMPANY 

A GIANNINI SCIENTIFIC COMPANY 


73-88 Hammarlund Drive • Mars Hill, North Carolina 28754 


I'm intererested. Please send HQ-170A-VHF info to: 


Name_ 

Address- 

City_Zone_State. 
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Robert Rudo W2BHT 
60 Knoll brood Road 
Rochester 10, N. Y. 



For some reason or other, going mobile has 
meant spending a good sum of money for a 
rig that most likely offered three times the 
features that the average mobile ham needed. 
Or, ii the ham was a build-it-yourselfer, it 
usually meant sacrificing audio quality or 
transmitter power or operating convenience. 
This may have been because of cost, space 
limitation, or just because no one, aside from 
a few commercial units, had taken the time 
to design a quality prototype, field test it for 
months to remove and bugs, and then re-build 
the final proven design. 

Well, all you potential mobile hams, here is 
an article on just such a design: a mobile 
(or fixed-station) transmitter complete with 
all the features you’d like, the size you need 
(only 3 inches high), and even where to put 
each component and wire to assure identical 



Fig. 2A—Front View: This is the original 
prototype, and does not have a crystal 
socket on the front panel. 


results with the final prototype, which by the 
way was field-tested for three years with no 
breakdowns or operating problems. 

It would be easy to write several pages on 
tile superiority of this transmitter, but the 
outstanding features are that it tunes easily, 
and it sounds better.’ This has been attested 
to bv every signal report we’ve received. “It’s 
the finest sounding rig we’ve ever heard,” and, 
“I can’t believe you’re running only 20 watts— 
sounds better than any hundred watt rig I’ve 
heard.” Tliis is characteristic of the glowing 
reports we’ve had with this transmitter. And 


it happens every time we make a new QSO! 

What makes this so? There are no gim¬ 
micks, no special components. The answer is 
that the rf section is stable, and a great deal 
of time was spent in designing and testing 
the audio section. The audio passband and 
power were carefully designed to provide su¬ 
perior audio, and were not merely “some¬ 
thing” that would modulate the final stage. 

I lie speech amplifier is highly filtered, and 



Fig. 2B—Back View: Note components 
mounted on back panel. From left, mike 
input, gain control, antenna output, 4-pin 
power input plug. 

stable. Yet it contains no tricks, is easy t< 
build, and is not over-designed. In fact, th< 
modulator by itself wall improve the signa 
quality of most 20 watt AM transmitters ii 
use today. 

Design Philosophy 

The transmitter was originally intendec 
for mobile operation, but the finished uni 
performed so well that one is currently beinj 
used as the main 6 meter transmitter a 
\V2B I i T. Since the greatest local mobile ac 
tivity is on 6 meters, the transmitter wa 
designed to cover this band, though it ma; 
easily be converted to 10 meters by the prope 
choice of coils. 

Single-band operation was selected mainl; 
for simplicity, and because it was found tha 
most of the local mobile hams on 6 meter 
rarely used any other band for mobile activity 
Twenty watts input was chosen not becauS' 
of size limitation, but because of intelligen 
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5763 


2£26 


5763 



FIGURE l 


attery drain and power supply requirements, 
aid, as has been borne out by all who have 
uilt this transmitter, it will out-perform 
ome-brevv and commercial units with 2 or 3 
mes the power. The unit we built contains 

3-position crystal switch and socket in addi- 
on to a crystal socket mounted on the front 
anel. In this way we could seal in two net 
•equency crystals with the tliird position 
iving us an additional crystal frequency from 
le front panel, or, as in our home station, 
roviding ns with an easy vfo input. 

The first reaction we received upon showing 
le transmitter was, as we anticipated, “why 
vo panel meters?” Simple. Were operating 



Fig. 2C—Looking into the Transmitter: The 
Exciter Sub-Chassis is the vertical chassis 
at the left. The Modulator Sub-Chassis is 
the vertical chassis at the right. The Final 
Chassis is shown near the back. Note place¬ 
ment of components on front panel and lo¬ 
cation of Modulation Transformer between 
the 2E26 tube and the Interstage Trans¬ 
former mounted on the Modulator Sub- 
Chassis. 


Parts List 

Li Approx, 2 microhenry slug-tuned coil, North Hills 
Electric 13001" or equivalent 
L2 7 microhenry RF choke, Ohmite Z-50 
L3 534 turns of R& W 3002 niiniductor 
L4 2% mil rf choke 
L5 5 turns of B&W 3010 miniduct or 
Ml 0-5 ma meter 
M2 0-100 ma meter 

T1 1 to 3 ratio interstage transformer, single plate to 
push-pull grids 

C2 10 watt modulation transformer, 8000 ohm primary to 
5000 ohm secondary 

The parts values are not critical, and any reasonable 
substitution can be made, 

mobile. How nice to be able to read plate 
and grid current to the final stage constantly, 
without meter switching. A real boon when 
we want to either QSY quickly or make sure 
the drive is adequate when we crystal-switch 
without taking our hands from the steering 
wheel or microphone. Besides, a good rotary 
switch costs about a buck, plus resistors and 
wiring. The extra meter can be had for just 
over a buck. So why not put in this desirable 
feature, which by the way is also a good 
conversation piece. 

When tuning the transmitter, there are no 
screwdriver adjustments to make, and no coil 
adjustments which were so prevalent in other 
6 meter transmitters when this one was de¬ 
signed. All tuning is done from the front 
panel, and instead of requiring minutes of 
tedious tuning, this little doll can be put on 
the air in less than five seconds, anywhere in 
the 6 meter band. And furthermore, no over¬ 
tone circuits with their tricky adjustments are 
employed. Inexpensive 8 me crystals can be 
used. 
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Fig. 3—Exciter Sub-Chassis: Also shown is 
the crystal socket and switch. 


The Oscillator and Multiplier are contained 
in two separate tubes. The advantages? The 
power available from the 5763 Oscillator is 
more than adequate to drive the following 
5763 Multiplier. Because of this the stage can 
be broad-banded. Once set, it needs no ad¬ 
justment over the entire 6 meter band. Thus 
a tuning control is eliminated, saving space, 
simplifying construction, increasing reliability, 
and greatly decreasing the time spent in tun¬ 
ing or frequency changing. The two tubes are 
so operated that the total cathode current is 
no more than a suitable dual-tube would re¬ 
quire. 

All that need be said about the Speech 
Amplifier and Modulator is—wait until you 
receive your first signal report. You' 1 glow! 
There is plenty of audio to 100% modulate the 
transmitter, and the modulator automatically 
limits overmodulation by uniquely turning to 
square wave. 

If by now you aren't eager to build and 
operate this amazing transmitter, either mo¬ 
bile or fixed station, it’s probably because 
you’re operating 400 watts right now. For 
once you get the pleasure of taming up this 
rig, and hear the same high quality signal 
report every time, you'll never want to operate 
any other low power 6 meter rig again. And 
if you’ve just built or bought a 6 meter trans¬ 
mitter-well, you'd better build this one right 
away, while you can still sell the other one. 

Simplified Construction 

For a cabinet we used a chassis 3" X 7" X 
12" upside down. It could be made a little 
smaller, but this chassis is readily available 
commercially. 

The schematic is shown in Fig. 1, but we’ve 
made it really easy for you. Fig. 2 shows a 
photo of the front and back panels and bot¬ 
tom section, along with a dimensional draw¬ 
ing so that you can easily mark out the holes 
to be drilled. The entire unit consists of three 
sections or sub-chassis, plus the larger chassis 
cabinet. Each of the three sub-chassis is an 
open-end aluminum chassis 2%" X 4Is" X 1", 
available at any radio supply house. Follow 

© 


the three drawings for drilling the sub-chassis. 
These are the Exciter Chassis, consisting of 
two 5763 tubes and circuitry; the Final Chas¬ 
sis, consisting of a 2E26 (6893); and the 
Modulator Chassis consisting of a 6AN8 
(12CT8) and two 6CZ5 tubes and associated 
circuitry. Mount the components as shown in 
the three photos, and wire according to the 
schematic—using the photos as guides foi 
component and wire placement. Because the 
transmitter is built on three sub-chassis, beai 
the following in mind when wiring the sec¬ 
tions. 

EXCITER SUB-CHASSIS-As shown in the 
photo, mount a 2-terminal plus ground tie 
lug on tills chassis. Use one lug for B+ plate 
and screen wires, and the other for the AT 
(filament) wire. Connect the ground lug te 
the lug on the Power Input Plug on the rea; 
of the chassis that will be used for commor 
B—, A—, ground. Do not ground this lug a 
the Power Plug. Each of the three sub-chassi: 
must have its own ground wire connecting tc 
the ground lug on the Power Input Plug 
even though each sub-chassis is used as com 
mon ground for its own circuitry. This wil 
give each sub-chassis its own negative lead t< 
the Power Plug. But more about this later. 
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MOUNTING HOLES 
FOR TIE LUG « 
INTERSTAGE 
TRANSFORMER 
WILL DEPEND 
ON TYPE USED. 
USE DRAWING AS 
OUI&E ONLY, 
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Introducing 


A solid slate clipper-preamplifier, the brand new Wa¬ 
ters CLIFREAMP will Increase your intelligibility and 
talk-power up to 4 times when band conditions are 
tough! Self-powered and weighing but 6% ounces> 
CLIPREAMP installs externally between microphone 
and transmitter in a matter of minutes. Front panel 
controls switch CLIPREAMP IN or OUT, OFF or ON, 
and permit Compression-Level adjustment to individual 
requirements. Input: 1GGK ohms: Output: 50K ohms; 
Voltage Gain: IQ DB nominal; Power: 9-volt battery. 


(Less battery} 






* 


CODAJC — new rhythm-smooth 
automatic keyer by Waters — 
never anything like it l Feather- 
touch double paddle Is factory- 
adjusted for precise gap and 
tension. Spacing and timing 
from 5 to 50 WPM is fully 
automatic, Battery powered all- 
lolid state digital circuitry 
with sealed Reed Belay output 
for block grid keying. Also 
operates into mike lack to work 
VOX CW on upper or lower 
sideband. Unique audio circuit 
provides for monitoring and 
mixing incoming signals. 


$92.50 (Less batteries) 


automatic 


AUTO-MATCH 


With Waters new AUTO-MATCH, you’ll get the signal strength out that's engineered into your 
modern, compact transceiver. Every precious DB of it! And AUTO-MATCH is built to endure 
with its stainless steel tapered radiator tip and tough aircraft aluminum mast. It operates 
on any band with a simple change of top-center loading coils. (Coils are sealed in protective, 
low-loss Epoxy.) AUTO-MATCH—the permanent solution to your mobile antenna problems! 


Mast 370-1 . 

Radiator Tip 370-2 

Coil 370-75 . 

Coil 370-40 . 


PRICES 


$12.95 
$ 9.95 
$15.95 
$14.95 


Coil 370-20 ... 

Coil 370-15 . 

Coil 370-11 . 

Coil 370-10 .. 



WATERS 

MANUFACTURING INC. 
WAYLAND, MASSACHUSETTS 

























































Fig. 4—Final Sub-Chassis: Screen resistor 
is shown at upper left. Coupling capacitor, 
.001 mfd mentioned in text, is shown at 
lower right. 

When you connect the .001 mfd capacitor 
to the 5763 Multiplier plate, leave the other 
end hanging with a one inch lead. This will 
later be connected to the variable capacitor 
on the Final Chassis. 

FINAL SUB-CHASSIS—Mount a 2-termin¬ 
al plus ground tie lug as shown in the photo. 
The 22K ohm grid resistor will connect to one 
terminal along with a 15 inch length of wire 
which will later be connected to the Grid 
Meter on the front panel. Connect the fila¬ 
ment wire to the other terminal. Also mount 
a 1-terminal tic lug, as shown, to which yon 
will connect the screen resistor, and later on, 
the modulation transformer and Plate Meter 
wire. 

MODULATOR SUB-CHASSIS - Connect 
the microphone jack to the 6ANS socket on 
this chassis with a short length of wire. The 
jack will be mounted on the back panel at the 
same time the Modulator Sub-Chassis is 
mounted. The Gain Control on the back panel 
is connected to the Modulator Sub-Chassis by 
two 3 inch lengths of shielded wire. Do not 
cut the primary leads of the modulation 
transformer, but connect them full length to 
the 6CZ5 tubes. This transformer also will be 
mounted the same time as the Modulator Sub- 
Chassis. 

Mounting 

After wiring the sub-chassis, take the main 
chassis-cabinet. Mount on the front panel, 
from left to right as shown: Grid Meter; 
leave next hole open for crystal switch; panel 
bearing to which will be connected the vari¬ 
able capacitor mounted on the Final Sub- 
Chassis by a 3 inch flexible shaft; 15 mmfd 
variable capacitor; LOO mmfd variable capac¬ 
itor; Plate Meter. On the back panel mount 
the Gain Contro', Power Plug, and antenna 
coax connector as shown. 

Mount the Exciter Sub-Chassis on the left 
as shown, mounting at the same time the crys¬ 
tal socket and crystal switch. Now back to the 


ground connections we were talking about. 
Using 3 separate wires or a 3-conductor cable, 
connect the 2-terminal plus ground tie lug to 
the B+, A-4-, and ground terminals on the 
Power Input Plug. 

Mount the Final Sub-Chassis in the center 
rear as shown. Connect the .0('l mfd capacitor 
from the Exciter Sub-Chassis to the variable 
capacitor on the Final Sub-Chassis. Connect 
the A+ filament terminal on the tie lug to 
the A— lug on the Power Input Plug. Connect 
the ground terminal on the tie lug to the 
ground lug on the Power Plug. Connect the 
15 inch lead to the Grid Meter. Ground the 
other terminal on the Grid Meter. The B+ 
will be connected later. 

Attach a 3 inch flexible shaft from the 
variable capacitor on the Final Sub-Chassis 
to the panel bearing on the front panel. Con¬ 
nect a plate cap, output coupling capacitor, 
output coil, and 52 ohm coax to the front 
panel variable capacitors, antenna connector 
and rf choke. The photo of the top view will 
aid you here, using the schematic for exacl 
connections. The rf choke connects from the 
plate cap to the Plate Meter, i he other mete] 
terminal connects to die 1-terminal tie lug on 
the Final Sub-Chassis through a shielded lead 

Mount the Modulator Sub-Chassis on the 
right. At the same time mount the microphone 
jack and modulation transformer. Connect the 
2 shielded leads to the Gain Control. Select 
the wires on the secondary of ihe modulation 
transformer corresponding to 5000 ohms, an< 
connect one to the 1-terminal tie lug on the 
Final Sub-Chassis. Connect the other to the 
Br terminal on the Power Input Plug. Dc 
not solder the lead to the 1-terminal tie lug 
until after the testing section. 

Special Filament Consideration 

If fixed operation is intended with a 6 vol 
filament supply, wire the filaments as shown 
If mobile operation is considered with a 11 



Fig. 5—Modulator Sub-Chassis: The two 
6CZ5 sockets ore at the left. The choke 
in the photo was wired in the filament lead 
of the 6AN8. It was later found not to be 
necessary, but wos left in. 


















volt filament supply, make the following 
changes. 

Wire the two 5763 tube filaments in series, 
Replace the 2E26 tube with its 12-volt 
equivalent, 6893. Wire the two 60Z5 tube 
filaments in series. Replace the 6AN8 tube 
with a 12CT8 tube (direct replacement). 

Testing 

Install the Exciter tubes and the 2E26 
(6893). Do not yet install the Modulator 
tubes. Plug in a crystal. Temporarily discon¬ 
nect the modulation transformer wire con¬ 
nected to the 1-terminal lug on the Final 
3ub- f chassis. Connect a 300 volt, 200 ma, 6 
volt, 3.6 amp (12 volt, 1.8 amp) power sup- 
oly to the Power Input Plug and adjust the 
dug coil on the Exciter Sub-Chassis for maxi¬ 
mum reading on the Grid Meter. If the rec¬ 
ommended coil is used, the slug will be about 
& inch out of the coil. Disconnect the 300 
/olts. Re-connect and solder the modulation 
xansformer wire. Install the tubes on the 
Modulation Sub-Chassis. 

Tuning 

The transmitter is extremely easy to tune. 
The general procedures are as follows: Close 
ill 3 variable capacitors (full capacitance). 
iVith power applied, crystal or vfo connected, 
md antenna connected, turn the knob con- 
iected to the variable capacitor on the Final 
Sub-Chassis to get about 2% ma reading on 
he Grid Meter. Then turn the 15 mmfd vari- 
ible capacitor mounted on the front panel 
or minimum reading on the Plate Meter. If 
his reading is about 60 ma, tuning is finished. 
This will depend upon antenna being used. If 
his reading, however, is much below 60 ma 
45-55ma) turn the 100 mmfd variable ca- 
jacitor mounted on the front panel until the 
Plate Meter reads slightly over 60 ma, and 
igain turn the panel-mounted 15 mi ifd vari- 
ible in the same direction as before for mini- 
num reading on the Plate Meter, That’s all 
here is to it. Easy? You bet! 

Use a high impedance crystal or dynamic 
nicrophone, and do not ruin the superior 
ludio ability of the modulator by rewiring for 
i carbon mike. About a % turn of the Gain 
Control should provide the correct gain with 
he average crystal microphone. 

You now have a compact transmitter that 
vill literally give you years of trouble-free, 
ligh-performance operation. And when your 
irst QSO tells you you’ve got the finest sound- 
tig rig he’s heard—and what? You’re only 
unning 20 watts?—Sounds like 60! Just sit 
>ack comfortably and smile. After all, it’s not 
'our fault he didn’t build one of these units 
oo. ... W2BHT 



GET THESE 

FEATURES 


TRI-EX’S 


GUYED TOWER 


shown with internal 
rotator, 2" mast, 
Tri-Band Beam 


Choose from 8 mod¬ 
els, 4 with 20 ft. sec¬ 
tions, 4 with 10 ft. 
sections — all hot- 
dipped galvanized, 
inside and out, after 
fabrication. 


• Tower Heights to 88 ft. 

• Easy to Erect 

• Cranks up & down 

• Geared winch 

• Aircraft raising cable 

• Ball-bearing pulleys 

• Precision formed 
guides 

• Hinged base plate 


PRICES START AT 

$ 1279 ° 


FREE BROCHURE 


-Ex TOWER CORPORATION 

7182 RASMUSSEN AVE., VISALIA, CALIF. 


IMPROVED 

THD-471 




































































Going RTTY: Part III 


Fred DeMotte W4RWM 
P.O. Box 6047 
Daytona Beach, Florida 



Scope Monitor 



Scope subchassis. 


Tuning RTTY signals without the use of 
a scope monitor will be found to be a difficult 
job to say the least. In fact it is almost next 
to impossible, so every good RTTY set-up 
should include such a device. 

In designing the complete converter we 
included a scope monitor and the photos 
shown with this article which appeared in 
73 for December 1964, clearly indicate how 
it was fitted into the completed unit. 

In order to make the circuit simple, no 
amplifiers are used since there is sufficient 
signal delivered to the deflection plates of the 
3BP1 for good scope presentation. 

In Fig. 1, the power supply connections 
are shown, since the power supply provided 
for the converter circuit is ample to handle 
the scope monitor. See Fig. 2 in the conver¬ 
ter article. Simply make the connections at 
the right point on the original circuit and 
you are In business. Construction details can 
be seen in the accompanying photo. All waring 
is done on one side of the sub-chassis to a 
terminal board. The two pots shown are the 
horizontal and vertical controls. The focus and 


intensity controls are mounted on the front 
panel. 

llie sub-chassis is three and three-quarters 
inches wide by 12S inches long, with a one 
half inch flange at each end. 

After completing the wiring as shown in 
'ig. 1, fit the sub-chassis into the overall 
chassis and fix into position with self-tapping 
screws. This part of the converter is dressed 
up by using a Millen bezel No, 80073. 

After wiring is completed, turn the conver¬ 
ter power supply on and adjust the vertical 
and horizontal controls and then with an 
incoming signal applied, adjust the focus and 
intensity controls, 



O 

TO CttftfVEflTE* 


+High voltageO 


Schematic of scope. 

The pattern which should appear when the 
signal is properly tuned is a cross. 

Tuning by the scope monitor is easy, as 
you have a visible indication of when proper 
tuning is achieved since the scope presenta¬ 
tion will be a perfect cross, if the shift of the 
transmitting station is correct. Here again a 
little practice will soon give you the necessary 
skill to quickly recognize the proper pattern 
when it appears on the scope. 


. . . W4RWM 





























































AUDIO QUALITY. .GREATER VERSATILITY 

WITH SWAN 
5 BANDS 400 WATTS 


MODEL 




Mounts under dash or on 
tunnel, or with a Model 22 

Adapter and Model 405 
mobile VFO can be mounted 

in the trunk. $395 





Particularly adaptable to sports 
cars with consoles and bucket 
seats. New Mode! 400 deluxe with 
outboard VFO can be mounted in 
trunk, under dash or on tunnel 
with Model 406 VFO mounted on 
dash or steering column for maxi¬ 
mum ease of operation. 

Model 400 $395 

Model 406 $ 75 


jrssa sS 


MB 


MODEL 55 SWANTENNA 


eveloped specifically for use with Model 350 and Model 400 transceivers. Remote 
ontrolled band switching, mobile antenna covers all phone bands 75 through 10 
leters. Built-in output indicator for tune up to maximum efficiency. Rated 500 
atts PEP input to transceiver. Complete with control unit. $95 

AODEL 412 DC SUPPLY for either Model 
!50 or 400 $130 



.If 

' 'i'Fi' ■■■ • 

... -r-- 



r 

ELECTRONICS 

CORP. 


Oceanside, 

California 




































































































































































































Jack Bayha W8BPY 


imagineering with Meters 


Ul too many hams seem to feel l hat when 
they need a meter to do a certain specific job, 
they have to have exactly the meter required, 
and don’t realize that within certain limits 
you can make almost any meter do any job. 
If we had a buck for every meter someone 
has blown out trying to make it read kilo¬ 
volts, and every meter someone has given up 
on, for being too slow when they tried to 
make it read heavier currents, I could buy the 
Taj Mahal. This doesn’t happen because we 
don’t have the knowledge, it’s because we 
lack imagination, and refuse to apply the 
knowledge properly. 

Bearing a few good basic principles in 
mind, we can do wonders with surplus meters. 
Let’s look at the basics. 

1. The more sensitive a meter is, the less 
energy it takes to go to full scale, and tire 
more versatility we have. Don’t sell a 100 
nricroamp meter short. It can be made to read 
most anything. In general, we can make a me¬ 
ter read what we want it to, except we cannot 
make it more sensitive unless it has a shunt 
or a multiplier in it, then we can do most 
anything. 

2. Use the fact that a one milliampere basic 
meter is rated at 1000 ohms per volt . Thus a 
100 microampere meter is 10,000 ohms per 
volt, and a 50 microampere meter is 20,000 
ohms per volt. Remember the one mil is 1000 
ohms per volt. This will allow us to make any 



(MULTIPLIER) 

K 

-vw-O 



M - S MILLIAMPERE (100 OHMS) 


Fin i 


Fir,. 2 


kind of voltmeter we want out of any mi di¬ 
ameter or microammeter we can get. 

3. Most meters of the D’Arsonval type are 
actually millivolt meters and actually read a 
voltage, in millivolts, developed across a shunt, 
Often you will see a meter with a little desig¬ 
nation in the lower left of the dial FS-50mv, 
This means that no matter what the dia! says, 
I he basic movement is 50 millivolts. By chang¬ 
ing the shunt, you can make it read almosl 
any range. 

4. We have two ways, and herein lies £ 
trick, or combinations of these ways, to altei 
a meter’s range. We can use a multiplier, 
(this is a series resistor), or we can use £ 
shunt; (this is a parallel resistor.) The mul¬ 
tiplier will be used to make a voltmeter; the 
shunt to extend current ranges. Oddly enough 
the most common current meters for highe] 
ranges use a millivolt meter as the basic move 
ment, while voltmeters use current meters. 

Now let’s apply some basics. Look at Fig. 1 
Let us first assume that the meter is a on( 
milliampere unit. Remember that 1000 ohm: 
per volt rating. (Incidentally the meter wil 
usually have a resistance of 100 ohms, anc 
unless you want to make a meter under 1( 
volts full range, forget it. Under 10 volts sub 
tract this 100 ohms from the multiplier re 
sistor value.) If we want to make this mete; 
read 200 volts at full scale, we need mereh 
to make R a resistor of 200,000 ohms. T< 
make it read 500 volts, R must equal 500,00( 

Meter Multiplier Chart—Voltmeters 

Meter Sensitivity 

0-100 ma,—10 O per voit * 

0-10 ma—100 12 per volt * 

0-1 ma—1000 12 per volt 
0-100 /jiA —10,000 12 per volt 
0-10 fiA —100,000 12 per volt 

* Watch multiplier resistor wattages. 






















ohms. One caution to be observed is that it 
is a good practice not to allow over 300 volts 
to appear across one physical resistor; so, to 
make 500,000 use two 250,000 ohm units. 
Now if the meter were a 100 microampere 
unit, we would use 2,000,000 ohms to make 
it read 200 volts. Remember it is rated at 
10,000 ohms per volt. 

Simple application of the above principles 
will allow you to make an accurate voltme¬ 
ter out of any reasonably sensitive meter you 
may have. When you get up above 10 milli- 
ampers full scale, or if you will. 100 ohms per 
volt, watch out for power ratings of resistors. 
Think in terms of ohms per volt for voltmeters 
and you have the problem licked. You may 
apply the same principles to extend the 
range of a voltmeter. Usually you will find 
the basic movement listed on the dial. You 
may also, if the basic range is adequate, go 
inside a meter rated at a much higher volt¬ 
age rating and pull out the present multiplier 
and make it read what you want it to by cal¬ 
culating a new multiplier, and installing same. 

Naturally, by installing the multipliers ex¬ 
terna'!y and switching them in, you can make 
a multiple range meter readily. See Fig. 
2. (Note the 900 ohm resistor for the one 
✓olt range; in lower ranges, you must include 
die meter coils resistance in calculating; in the 
aigher ranges, this gets negligible so is for¬ 
gotten. ) 

The above principles are very simple and a 
ittle imagineering on your pan should take 
;are of most voltmeter problems. Remember, 
ceep the voltage drop across a resistor less 
ban 300 volts, and put the resistor in the 
alus lead of the meter. (Viewed from the 
jack, this is convention ally the left hand ter- 
ninal.) 

Extending the range of current meters, or 
naking millivolt meters or microameters read 
iurrents of magnitude can be simple, or 
:omplex. [t all depends what basic meter you 
tart to work with. The easiest thing in 
he world is to take an existing meter, which 
eads relatively high currents, and extend its 
ange. Measure its resistance, and put the 
>roper shunt across it. This is the simplest 
and of ohms law calculation. The meter meas- 



BEAD VOLTAGE ACROSS HEAD CURRENT FLOWING 

WITH MULTIMETER. THRU WITH MULTIMETER. 

CALIBRATING A VOLTMETER CALIBRATING A 

CURRENT METER 

FIG. 3 

ures 5 ohms, and reads 200 milliamperes at 
full scale. Want it to read 400 mils at FS? 
Put a 5 ohm resistor across it, and presto, 
half the current through the resistor, half 
through the meter, 400 mils full scale. This 
is as simple as calculating the value of two 
resistors in parallel, and we won't go into it. 
Apply this basic principle to extending the 
range of existing current meters, which are in 
the ball park area. Sometimes the only me¬ 
ter we can get is something which reads 50 
microamperes full scale, and we want a meter 
to read 250 milliamperes. You can use the 
simple shunt technique, but you may have to 
stay around until your hair gets gray wait¬ 
ing for the meter to make a reading, since 
shunting meters with low resistance always 
slows down their response time, or the time 
they take to read . . . The trick here is to use 
a combination of shunt and series or multiplier 
resistances. You can almost always find a val¬ 
ue of series, which can be used with a shunt 
as shown in Fig. 3, which will allow the meter 
to read the range you want, and with reason¬ 
able response time. 

Calibrating these home converted meters is 
easy if you have a good multimeter. Just use it 
in series for current calibration, and in paral¬ 
lel for voltage measurements. For playing 
around with series parallel units to get re¬ 
sponse time, as well as desired ranges, pots, 
or decade boxes will do the job. Don’t try to 
get the meters super-accurate, ball park figures 
are usually good enough for ham purposes. 
For some ranges you will have to wind your 
own shunts; these should generally not be of 
copper wire. Beg, borrow or ? some resistance 
wire. 

Pots may be used for test purposes, then 
measured, and replaced with fixed resistances. 

. . . W8BPY 





~%biJUX. "BALUN" FED INVERTED “V" ANTENNA KITS 

SIMPLE-TO-INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS: 

1 KW P.E.P, Mono-Band Kit... 1KMB1V/81K ... $19.95* 

2 KW P.E.P. Mono-Band Kit. .. 2KMB1V/81K . .. $24.95* 

•Kit comprises, encapsulated, “Baiun,” copperweld, insulators, 
plus Installation and adjustment instructions for any Mono¬ 
band 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models, 


, . 


TELREX LABORATORIES 

ASBURY PARK, NEW JERSEY 
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Stanley Rohrer W9FQN 
215 W. High St. 
Elkhart, Ind. 


The EHS Portable Dipole 

80 thru 6 


Several years ago the Elkhart High School 
Amateur Radio Club became interested in a 
portable dipole which could be used during 
emergencies and Field Day. It was decided 
that the antenna must meet the follow mg 
specifications: 

1. The antennas must be fed with either 
72 ohm or 52 ohm coax. 

2. It must be capable of operation on all 
bands from 80 meters through 6 meters. 

3. It must be adjustable for an SWR of 
at least 1.2 to one at any desired frequency 
on any of the bands 80 thru 6. 

4. The antenna system must be simple and 
most important the cost should be low. 

5. The entire antenna system must be 
small enough to be easily carried in a pock¬ 
et or the glove compartment of a car. 

After many hours of searching through past 
issues of CQ, QST, and several ARRL pub¬ 
lications (73 magazine was only several 
months old then) it was decided that we 
would have to come up with something new 
since none of the antennas would measure up 
to our five specifications. Traps are hard to 
adjust. Multi-wires are a mess to work with 
and commercial antennas are too expensive 
and too large for most of our pockets. 

While looking through one of the local 
hardware stores we were able to locate a 
metal chalk line dispenser which is used by 
carpenters to make chalk lines on floors. We 
removed the chalk line and noted that we 
could replace the chalk line with small diame¬ 
ter wire. We bought two of the chalk line 
units and loaded each of them up with 100 
feet of wire (say you want to broadcast on 
2.34 Me). 

A quick check of the system on 21 Me with 
the antenna ten feet off of the ground in¬ 
dicated an SW i t of less than 1.3 to one with 
a hank of 72 ohm coax. 

Construction 

Go down to your local hardware store 
and buy two chalk line units which will hold 
about 100 feet of wire on each spool. You 
will probably have to open up the units to 
see what capacity the spools have since several 
of the units were found to have large dia¬ 


meter spools and would not have been able 
to store the proper amount of wire. We were 
able to find a chalk line unit which stored 
the proper amount os wire and had the added 
bonus of having a built in lock which will 
keep the wire on lhe spool when the antenna 
is erected. (Evans Chalk Line, CL-50, Eli¬ 
zabeth, N.J.) 

Remove the chalk line and attach 100 feet 
of number 18 solid wire to the spool, i here 
is some reason to believe that stranded wire 
might go on the spool easier but we have ex¬ 
perienced practically no difficulity with the 
solid wire. 

The other ends of the wire are connected 
to an S0-239 coax connector or insulator. 

A hole is ■ trilled through the end of each 
of the chalk line units and a loop of insulated 
wire is attached. This loop serves as the end 
insulator for the dipole. 

It should be noted that insulated wire 
must not be used with these units since proper 
operation of the antenna can only be obtained 
when the wire automatically shorts out on the 
spool. Otherwise you will end up with a load¬ 
ing coil at the ends of the dipole. The loaded 
spools in the chalk line units contribute to the 
“end effect” and we found that our antennas 
had to be shorter than the calculated value 

468 

L = -- . We found this to varv 

Fmc 

from two to eight percent with the greatest 
variation coming at the higher frequencies. 

It is a rather simple matter to adjust the 
portable antenna to any desired frequency with 
an SWR meter. Different colors of paint can 
be put on the wire for each selected frequen¬ 
cy so that further measuring neetl not be 
made in case of emergency operation. 

This antenna works 80 through 6 meters 
and easily fits in two pockets. It is readily 
adjusted to any spot frequency with a low 
SWR. As an emergency antenna it is very 
hard to beat. If the antenna is used in damp 
weather it would probaby be wise to wrap 
the chalk line units in Saran Wrap to prevenl 
rust damage. 

. . . W9FQb 
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a KW ssb 
station 




tsnljr 


cents per watt 


The brilliant new SB-34, SSB 4-band transceiver serves as your receiver and 
exciter., .the new matching SB2-LA Linear furnishes the big bang! This ad¬ 
vanced design power combo costs you only 644.50, unquestionably the lowest 
cost per watt obtainable! But this is only part of the value story. SB-34 has a 
built-in power supply, 117V AC and 12V DC ... needs no separate inverter... 
connects directly to the 12V car battery when you want the added pleasure 
of 4-band mobile transceiver operation. There’s just no comparable value! 


SB2-LA LINEAR AMPLIFIER . .249.50 

Husky, heavy-duty, withlKW P.E.P. input capability 
on 80-40-20-meters, 750 watts on 15 meters, this 
exceptionally compact amplifier matches SB-34 in 
general size and appearance. Operates perfectly 
with SB-34 but can boost the output of any SSB 
exciter to a full KW. AC power supply is built-in. 


SB-34 TRANSCEIVER .395.00 

New ... advanced ... with important plus perform¬ 
ance features! Transistors and diodes replace vac¬ 
uum tubes (except for the 2-6GB5's in PA and 12DQ7 
in RF driver) — equipment size is reduced greatly 
— current drain lowered substantially. Example: 
SB-34 draws only 500 ma on receive standby. 


4-bands, 80, 40, 20, 15 meters • Full band switching 
• Passive grid input far resistive load to exciter. Drive: 
60W or more depending upon the linear amptilier power 
output • Low plate voltage (300 volts) and high plate 
current • Easier on capacitors, rectifiers, power trans¬ 
formers ■ Safer under environmental extremes ■ High 
filter capacity for dynamic regulation • Built-in antenna 
relays (2;. internal blocking bias • HI LO power and 
TUNE OPERATE switches ■ Panel meters for output and 
plate current • Six parallel-connected 6JE6's are used 
in amplifier • 115V AC power supply (built-in) is all-solid- 
state. Size: 5V<i"H, 1134"W, 11 %"D. Wgt, 35 lbs. tapprx). 


Built-in supply for 12V DC and 117V AC - Power input: 
135 watts P.E.P. (Slightly lower on 15 meters) • Fre¬ 
quency range: 3775-4025 kc, 7050-7300 kc, 14.1-14.35 
me, 21.2-21.45 me • 23-transistors, 18-diodes, 1-zener, 
1-varactor, 2-6GB5's PA, 1-12DQ7 driver • No relays — 
solid state switching — breakthrough! USB or LSB selec¬ 
table by panel switch • Collins mechanical filter — trans¬ 
mit receive • Delta receiver tuning « Solid-state dial 
corrector • prewired for VOX lOOkc calibrator accesso¬ 
ries — both units are optionally available. Single-knob 
dual-speed tuning. Size: 5"H, llW'W. 10"D. Weight 20 
lbs. (Approx). 


SIDEBAND 



ENGINEERS 



317 ROEBIING ROAD, SOUTH SAN FRANCISCO. CALIF. 

Export sales: Raytheon Company, Internationaf Sales & Services, Lexington 73, Mass, U.S.A. 
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Wayne Cooper K4ZZV 
9302 N.W. Second PI. 
Miami. Florida 


. I 8072 linear with many 
interesting ideas for the 
SSB ham who wants to 
step up to higher power. 


Some Notes on 

Grounded-Grid Linear Amplifiers 


! have been doodling on a scratch pad over 
the design of a miniaturized 2 KW pep linear 
amplifier for quite some time. Miniaturization 
seems to be the order of the day and 2 KW 
is a practical limit for an amateur band linear 
amplifier. A voice average KW can be run 
with a little ALC or audio compression, 
About 600 w on the average voice is the 
best that can be done without it and hold 
within these peak limits. 

This is not intended as a construction ar¬ 
ticle. The amateur with reasonable experience 
could duplicate the linear amplifier down to 
the last nut and bolt by looking at the ac¬ 
companying photos. A self-addressed stamped 
envelope along with any queries to me might 
even bring some help. This article is intended 
to bring out a tube application and some cir¬ 
cuit ideas for grounded-grid linear amplifiers 



The 8072 Amplifier compared to o 4-1000A. 


that the technical minded amateur might like 
to include in his own amplifier. The amplifiei 
as shown is experimental to try out the tubes 
It is used only for single band unattendec 
operation. No adjustment is necessary ovei 
the top 100 kc of Hie 14 me band so there 
are no dials to twiddle, no meters to watcl 

and no on the air iielloooooo test" necessan 

* 

once it is set up. 

The tubes were the big miniaturizatioi 
problem. Jo Jennings W6E1 has long since 
taken care of the tank condenser problem 
with his small vacuum capacitors. The tan! 
coil, well it has not progressed any since 
wound them up for my first “TNT" in th- 
early thirties. The ultimate of simplificatioi 
is a hi-mu “'zero bias" cathode type triod> 
used in a grounded-grid circuit. According t 
my research, there seemed to be no tube t 
fit this requirement. The RCA type 8072, 812 
and 8122 series came along that could b 
turned into "simulated hi-mu triodes". C >the 
more common types have no cathode or car 
not be hi-mu triode operated due to the lo\ 
grid current ratings. The RCA tubes mer 
tioned have a CCS rating of 100 ma of gri 
current which qualifies them for the applies: 
tion. All of the three tubes have the sam 
electrical characteristics. The difference in ill 
plate dissipation ratings is due to the coolin 
and the maximum rating is 400 w CCS, n< 
the ‘ICAS" rating that the amateur is use 
to. I chose the type 8072 as it fit the miniatu 
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Fig, 1, Grounded-grid 
Linear Amplifier using 

2 8072's. 



zation application better though the nominal 
ating is only 100 w and it is the least expen* 
live of the series! 

It is possible to reduce the size of the am¬ 
plifier down to a 7" X 9" chassis. The heat 
lissipation requirement could not be reduced, 
^ study of the photos will show the over-sized 
leat sinks that were turned out and installed 
o handle the plate dissipation by circulation 
ooling. It will also be noted that the base 
ocket is recessed so that the screen ring seats 
irmly on the chassis. This turns the chassis 
nto a heat sink for the base of the tube, 
adequate circulation cooling for the duty 
ycle involved with a SSB linear in amateur 
ervice is obtained from a 4" fan placed next 
o the tubes just outside the wide mesh pro¬ 
active screen. 

The type 8122 was not considered as re- 
uired blower and air chimneys would have 
oubled the size of the amplifier. Some people 
Iso object to blower noise. Having a remov¬ 



Front view of amplifier. 


able heat sink, one does not have to buy 
new ones when the tubes are replaced, not a 
small item in tube costs. 72% in this case. 

The input circuit shown is not particular]y 
new but it does not seem to be too widelv 

m 

used either by the commercial or home-brew 
amateur band linear amplifier builders. The 
iii-C circuit from the cathode to ground gives 
a short direct path for the circulating rf cur¬ 
rent. If this is not provided, the current path 
is projected back to the driver tank load cir¬ 
cuit. This can cause instability in the ampli¬ 
fier as well as making the driver hard to load. 
11 the driver and final are together on the 
same chassis, one properly designed tank cir¬ 
cuit will do very well. The usual set-up is 
for a separate exciter and amplifier where it 
takes a low impedance path from the cath¬ 
ode (or filament as the case may be) to 
ground to tie things down. The same LC ra¬ 
tio as shown for the input tank circuit has been 
used on all bands with good results. The in- 



Bock view of omplifier. 
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Bottom view of 8072 amplifier. 

put tank is tuned for the center of the band 
by an indication oi peak grid current when it 
is installed and needs no further adjustment. 

Varying the spacing of the coil turns sim¬ 
plified things in the amplifier shown. A vari¬ 
able condenser can also be used. Preliminary 
calculations showed that the amplifier input 
impedance would not match the usual 52 ohm 
exciter output impedance. Experimentally the 
excitation was tapped up from ground to a 
point where the SWR approached 1:1, which 
worked out to be a center-tap on the coii. 
The grid tap on the input coil can also be 
calculated to equalize the grid and screen cur¬ 
rents, but it provided only a starting point. 
The grid is closer to the cathode and when 
tied to ground with the screen, the grid cur¬ 
rent is much higher than the screen current 
and may exceed the plate current! The 
calculated point for the grid tap where the 
grid and screen currents would be equal is 
about 8.3% of the way down the coil from 
the cathode. The grid current at this point 
was well below the 200 ma rating of the two 
tubes and the amplifier was hard to drive. 
The tap was placed at one turn from the 
cathode end which raised the single-tone grid 
current to a little over 200 ma and brought 
die drive down to the range of the 100 w ex¬ 
citer. 1 have heard that distortion checks have 
been made on grounded-grid amplifiers and 
no improvement was noted with a tuned in¬ 
put circuit installed, so it was left out. This 
has never been checked here, but the results 
would depend on the test set-up. I have al¬ 
ways included a low impedance input tank in 
grounded-grid circuits after having had a pair 
of 813 s “take off in an amplifier a number 
of years ago and ending up having to neu¬ 
tralize them. 

The plate tank circuit is a little unconven¬ 


tional for ham equipment in that it is series 
fed rather than the parallel feed usually 
used. This eliminates the need of a high cur¬ 
rent plate blocking condenser and the rf choke 
is across the 52 ohm load, reducing the strain 
on it. 1 he usual resistor-choke parasitic sup¬ 
pressor was not needed and the plate-to-tank 
lead is a IT' wide flexible copper strap which 
really ties the two together. A pi-L tank circuit 
configuration was used as it reduced the size 
of the loading capacitor to an available ca¬ 
pacity. Since a lead had to be connected to 
the pi section anyway it might as well be 
coiled up into enough inductance to attenu¬ 
ate the 2nd harmonic the 15 db that this 
configuration is supposed to give. 

Che transfer relays need not be the rather 
expensive Jennings vacuum relays used. There 
are a number of small relays on the market 
that can be built into the linear amplifiers 
hat would eliminate the expensive (count all 
the fittings too), bulky and clacking coaxial 
relays on the wall or on the back of the ampli¬ 
fier. I never could quite understand why this 
was not done but then maybe everybody but 
me owns stock in a coaxial relay company! 
There is nothing coaxial inside of the amplifiei 
so no discontinuities will occur. In this partic¬ 
ular application the extra contacts came ir. 
handy to apply a blocking bias. The static Ip 
is about 120 ma with 2300 v on the plates 
The -40 v (no load) bias in standby drops th< 
Ip to about 40 ma which lowers the static 
dissipation and helps with the cooling. 

The filament transformer used is the onh 
one that could be found available. It is ratec 
at a higher current than required which made 
the filament voltage a volt too high. This re 
quired the series 25 ohm resistor in the pri 
mary which would not be needed if a 13.5 ' 
under load filament transformer can be found. 

The adjustment of this linear amplifier o 
any linear amplifier is quite simple with s 
scope and envelop detector to produce : 
trapezoid pattern when a two-tone test signa 
is used. There are probably other methods o 
tuning up Unears, judging from the carrier 
and “hello test' one hears on the air, but 
do not know of any good ones. A dummy loai 
is connected to the output and the load con 
denser is set near the high capacity enc 
deed in enough two-tone signal to produc 
200-250 ma ol plate current. Tune the tan 
input condenser for resonance or maximur 
rf output as indicated on the ’scope or i 
meter on the dummy load. Now turn up th 
gain momentarily to 550 ma and see if thei 
are nice clean peaks on the ’scope patten 
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Here's the SPECTACULAR 

NEW ALL TRANSISTOR 

SBT-3 SSB TRANSCEIVER 



PRICED AT ONLY $299 50 


SPECIFICATIONS 

Freq. Range; 3780 4010 KC, 7180 7320 KC, 14130-143G0 KC 

Semiconductor*: 2—8042 instant heating tubes, 18 transistors. 

2—warkaps. 1— iener. 9 diodes 

Size: 4 ijH t II -i-j,W * 8^0 Weight 10 lbs. 


transmitter 

Power Input: 165W pep 
Carrier Suppression —45 OB 

S/B. Selection: 80 40M tower 
2QM upper 

Unwanted SB —40 OB 
Ant. Imped,: 30 100 ohm adj. 
Power Consumption; 5 amps 

Receive. 12 15 amps 
SSB XMIT. 

Operation RTF, No tube 

tilament dm in rec. 


RECEIVER 

Sensitivity: 5 JA v for | 0 OB 

s + N/N 

Selectivity: 3 KC i@ 6 09 

Spurious; Image better than 
60 06 

Stability: Less 100 cpi in any 15 
mm period under normal 
ambtent conditions 

Audio Output: 2 wans 


TRANSCOM ELECTRONICS. INC. 

378 HALE AVENUE ESCONDIDO. CALIFORNIA 


Ceep decreasing the output or ioad capacitor 
.nd repeaking the input or tuning capacitor 
mtil the peaks start to flatten at the 550 ma 
loint then hack off until they just do not. The 
ioint is rather sharp. A few per cent change 
a the load capacitor will make the difference 
whether there is flat-topping or not. When la- 
2 V checking with the antenna it would be 
■est to rotate the beam 360° and set the load- 
lg at a point where there is no flat-topping 
t any point in the rotation in case there is 
nv load variation. Now remove the tone gen- 
rator, plug in the mike and set the gain to 
ilk-up to about 400 ma or a voice average 
LW. The peaks on the ’scope will still be of 
he same amplitude so there is still "2 KW pep 
iput Do not worry if the ‘micro-match’ on- 
/ averages a couple of hundred watts or so 
s it won’t follow the peaks up to 1200 w 
r so, but they are there. In case somebody 
hecks my math, they will find 1800 w pep 
nd 900 w voice average input was used, 
his allows for the driver power input which 
ids to the amplifier input in series and the 
)tal must be no more than 1000 w. Most of 
le drive power is fed through the amplifier 
nd adds to the output power. I once worked 
chap that said since he bought a KW trans- 
litter he wanted to see it indicated on the 


output meter. I am glad that I did not live 
next door! 

The above tuning procedure can be ap¬ 
plied to any amplifier at any power level. 
There was no curvature on the ’scope pattern 
so it was concluded the tubes have good 
linear characteristics connected as hi-mu tri- 
odes. The exciter that was used to drive the 
amplifier under test had 3rd harmonic dis¬ 
tortion down 30 db. It was still 30 db on 
the spectrum analyzer, out of the amplifier. 
That is a usable figure so the tests were con¬ 
cluded. 

Prior to the final modification there was an 
input cut out relay in the circuit as shown 
in the underside photo. A switch turned ON 
in series with the VOX relay line at the con¬ 
trol position allows a 10 db boost of the signal 
over the 100 w exciter. Leaving it OFF if it is 
not needed complies with good operating 
practice as well as the letter of the law. As 
shown in the final form any desired power 
reduction can be obtained by turning down 
the microphone gain control which can be cal¬ 
ibrated in db. 

hanks for the helpful suggestions that 
guided the application of the RCA 8072 tubes 
goes to Mr. H. C. Vance, K2FF, Manager, 
Sales Engineering of the RCA Tube Division. 

. . . K4ZZV 
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Eico 720-730 


Tlie article in the March, 1963, issue of 
73 on the mode switch for the Eico 720-730 
led me to do a little thinking. It seemed to 
me that the job could be done without extra 
wires leading between the units. The resulting 
modification is shown here. It has several ad¬ 
vantages over the W0DSU scheme. First, the 
plate supply switch, S-2, may be left intact. 
Second, one switch is used to turn on the ae 
to the 730 and select AM or CW. Last, no 
external wires are needed. The existing wiring 
between J-5 on the modulator and the trans¬ 
mitter do the job. 



Modifications to 720 and 730, 


The only part needed for this modification 
is a dpdt switch to replace S-l in the original 
730. A two lug terminal strip is nice, but not 
necessary. First remove the original ac switch 
S-l. Replace it with a dpdt switch and recon¬ 
nect the wires removed from S-l so that when 
the new switch is in the on position, ac is 
provided to the modulator. Next disconnect 
the yellow modulation transformer lead from 
pin 4 of octal socket J-5. At this time I re- 
placet! the single lug terminal strip TB-5 with 
a two lug strip, using one lug as before and 
connecting the yellow lead to the other. This 
step can be eliminated, however, and a wire 
spliced directly to the yellow lead. In an> 
event the vellow modulation transformer leac 
is wired to the dpdt switch on the on side oi 
the switch. Wire pin 1 of J-5 to the off side 
and pin 4 of J-5 to the common lug of tht 
switch and the modification is complete. 

Now when the switch is off, the secondary 
of the modulation transformer 1-2 is bypassec 
for transmitter B+. When the switch is on, ac 
is provided to the modulator and the second 
ary of the modulation transformer is placet 
in the transmitter B+ circuit. 

. . . WA4DQf 



The Choice of the Discriminating 

Communication Engineer . . . the 

Man who Never Settles for Any¬ 
thing Less than THE-VERY-BEST! 


MATERIAL DIFFERENCE 
-IN USE IN 135 LANDS! 


You too—can enjoy world renowned TELREX 
performance and value! Send for PL.65 con¬ 
densed data and pricing catalog, describing 
the lowest priced antennas on the market, in 
relation to materials and performance! Ex¬ 
panded data sheets—including your favorite 

band, are also available. 

[ COMMUNICATION SYSTEV 

PR * LABORATORY 

AS8URY PARK 25, NEW JERSEY, U.S.A. 


“BEAMED-POWER” ANTENNAS 
and ANTENNA SYSTEMS 
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for discriminating amateurs 
who are satisfied 

with nothing less than THE VERY BEST 








The GOLDEN GUARDIAN (48Bi) 
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TECHNICAL DATA 

Impedance: 640 Ohms in and 
out (unbalanced to ground) 

Unwanted Side Band Rejection: 
Greater than 55db 

Passband Ripple: ± ,5db 

Shape factor: 6 to 20db 
1.15 to 1 

Shape factor: 6 to 50db 
1.44 to 1 

Package Size: 2%" x 1 %" x 1" 
Price: $42.95 Each 



I FC j 

B990 9.0 9 001 9 002 

MEGACYCLES 


The SILVER SENTINEL < 32 Bi) 



FC I I 
9 0 9001 0 002 9005 


TECHNICAL DATA 

Impedance: 560 Ohms in 
and out 

Unwanted Side Band Rejec¬ 
tion: Greater than 40db 

Passband Ripple; ± .5db 

Shape factor: 6 to 20db 
1.21 to 1 

Shape factor: 6 to 50db 
1.56 to 1 

Package Size: lJi"xlK"x 1" 

Price: $32.95 Each 


MEGACYCLES 


Both the Golden Guardian and the Sil¬ 
ver Sentinel contain a precision McCoy 
filter and two of the famous M-l McCoy 
Oscillator crystals. By switching crys¬ 


tals either upper or tower side band 
operation may be selected. Balanced 
modulator circuit will be supplied upon 
request. 






Both sets are available 
through leading distribu¬ 
tors- To obtain the name 
of the distributor nearest 
you, or for additional spe¬ 
cific information, write: 
Dept. E-ll 



MCCOY 


ELECTRONICS 

COMPANY 



Mt. Hotly Springs. Pm. 

Tel 717:486 3411 TWX: 717^-86 3400 

a 3uss(otARv of DAK ELECTRO NETSCS 


lir.UCT 1 OAS 












































































Larry Levy WA2INM/1 
Marlboro College 
Marlboro, Vermont 



Transistor circuitry is really simple. It is 
not as complicated as vacuum tube circuitry 
for most applications. The purpose of this 
article is to show just how easy it is to design 
and build transistorized ham equipment, 

For most rf equipment, the first thing that 
is needed is an oscillator. The overtone crystal 
oscillator is the easiest, cheapest and most prac¬ 
tical way of generating stable rf signals in 
the VHF spectrum. The basic circuit is shown 


LI 

JUAL FREQ. 



Fig. 1. Overtone oscillator. 

in Fig. 1. The transistor can be any VHF 
oscillator type, such as the RT82, 2N1744, 
etc. The crystal is a third overtone type. H 
is a slug timed coil tuned to the crystal fre¬ 
quency. A link of two or three turns of wire is 


wound over the coil for coupling to the next 
stage. This is the basic oscillator for VHF 
transmitters and converters. It is stable and 
just about idiot-proof. LI is tuned to the 
xtal frequency to make it oscillate. 



Fig. 2. Class C amplifier or buffer. 

For a transmitter, the next thing needed is 
a final, buffer, or frequency multiplier, de¬ 
pending upon the application. Just about the 
simplest transistor circuit that exists is the 
class C amplifier shown in Fig. 2. The emitter 
resistor can be omitted. Depending upon 
whether it will be used for a buffer, a final, 
or a frequency multiplier, the tuned circuit is 
tuned to either the input frequency or a mul¬ 
tiple of the input frequency. It is hard to get 
drive for future stages if the frequency is 


2NI744 2NI744 2NI744 2NI744,etc. 



Fig. 3. Two meter transmitter. 
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being multiplied more than three times, so 
limit the frequency multipliers to triplers. The 
stage is biased beyond cutoff with no drive, so 
no additional protective bias is needed. Excita¬ 
tion is measured by collector current. 

Fig. 3 shows a possible application of the 
previous circuits combined to form a two meter 
transmitter. It is a perfect example of solid 
state simplicity. 



Converters are also simple. Fig. 4 show's a 
grounded base rf amplifier. The rf choke and 
:oil are chosen for the frequency being am¬ 
plified. One or more of these rf stages may be 
jsed before the mixer. 



Fig. 5. Mixer. 


The mixer is shown in Fig. 5. Point D is 
connected to the preceeding if stage. Point 
i or b goes to either an osci lator or a fre¬ 
quency multiplier chain as show n in f ig. 1, 2 
md 3. The output can either go to a receiver 
ir to another mixer for multiple conversion, 
these circuits are good up to about 250 or 300 
nc. The values shown are typical values, al- 
hough they may have to be changed slightly 
o get optimum performance from particular 
ransistors. 



Fig. 6. Audio amplifier and modulator. 


Fig. 6 shows a general purpose audio am¬ 
plifier that can be used as a speech amp, a low 
power modulator, or an audio monitor amp 
for a receiver. The transistors are general pur¬ 
pose PNP audio types, available for a few 
cents. ! lie secondary impedance of the trans¬ 
former is chosen for the application. 




Fig. 7. Biasing methods. 

Fig. 7 shows two possible methods of biasing 
a class A amplifier. The first is the simple bias 
resistor method, which is cheap and easy, al¬ 
though it does not have the dc and thermal 
stability of the second method. For audio 
amplifiers, etc., the first is adequate. For rf 
amplifiers, the second is preferable. 

The above should be a useful outline for 
designing transistorized equipment. While it 
does not go into all the possible circuits or 
applications, or go into any great detail, it 
should provide a starting point for design work. 
When values are given, they are only typical 
values, to be used as a starting point in trying 
to optimize any design. I hope that this will 
be of value or at least give you a few ideas 
when vou decide to design some solid state 
gear. ’ ... WA2INM/1 





TELREX ROTATOR-INDICATOR 

Mast Feeds Thru Rotator 
For Safe, Easier, Installation 

• 1300 IN IBS ROTATION TORQUE 

• SELF LOCKING BY STURDY WORM GEARS 

• SELSYN AZIMUTH INDICATION 

• ACCOMMODATES 2" 0.0. MASTING 

• MALLEABLE CAST MASTING CLAMP SUPPLIED 

• OUTPUT SPEE0 APPROX. 1 RPM 

• WILL FIT INTO OR ONTO A 6” SIDED TOWER 


SYSTEM MODEL TS250-RIS 

* 2509 ° 


* pe 


Sturdy 






S'ISttW 


Mod 


BOta tor ’ 
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TV 
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Perform 


F.O.B. 

ALSO: 

TS325-RIS $325.00 
TS435-RIS $435.00 
TS535 RIS $535.00 
Ouflosti l TS585-RIS $585.00 

TELREX LABS. 


. Write for FREE PL65 Describing Rotators and Antennas ASBURY PARK. N.J. 





























































Vic Zone K9LTD 
Connersville, tnd. 



When I read WN4QGQ’s item in November 
73 about the use of the crystals supplied with 
the Drake 2-B to obtain band segments not 
originally intended, 1 was reminded of a sim¬ 
ilar article that appeared in the July 62 issue 
of QST. The crystal switching approach 
strikes me as a lot of monkeyshines for so little 
benefit if it is only desired to have a “look” 
elsewhere to see what is there. It occurred to 
me that since an LC circuit is used in non¬ 
crystal oscillators to determine the frequency, 
a variable LC circuit might replace accessory 
crystals in the 2-B, permitting all-band cover¬ 
age. 

Picking up the closest likely looking coil and 
capacitor from the junk box (19 turns B&W 
3004 and a National 100 pf transmitting vari¬ 
able), I was pleasantly surprised to find that 
the combination would time from about 8 to 
27 me. Adding about 18" of RG-58/U loused 
that up until I inserted a 33 pf disc ceramic- 
in series with the center conductor. T still could 
not get above about 21 me. 1 attached the 
other end of the coax to a piece of surplus cir¬ 
cuit board, cut down to about %” X 1", as 
Shown in Fig. 1. Of course the copper conduc¬ 
tors were peeled off first, and then the holes 
drilled to support the wires. ! used resistor 
trimmings (tinned #18) for the pins. 

With the circuit tuned to 12 me, I was able 
to copy both sides of a CB ragehew between 
a local and one about 30 miles from here. The 
preselector was at about 9)4, and it was the E 
position. I believe. This indicated to me that 



there is sufficient second harmonic energy to 
replace overtone rocks in this manner. 

Of course it is natural to picture ganging 
the crystal sockets together (as the selector 
picks one position at a time) and using a 
single calibrated LC combination to give the 
full coverage desired. Just add (or subtract) 
the 3.5 to 4.1 me if (1 find 3.8 me to band 
center easier) to the LC frequency. This could 
even be taken into account when calibrating. 



Fig. 2. Buss crystal connections. 


You can imagine my chagrin when I 
couldn’t repeat. Somehow a local 80 meter 
station kept popping up where l didn’t want 
him. Was the coil acting as an antenna? I dug 
up a cabinet to enclose my little jewel, (t still 
didn’t work. In checking the Drake schematic, 
1 learned that the “E” position is not connected 
as are I he other 4, so I cut off the pins to the 
“E” socket. And it still wouldn’t seem to work 
again. 1 removed my bus conductors from the 
crystal sockets, and tried the single dummy 
again. No better. That local on 80 was still in 
there pitching. So I switched to 80 and yakked 
a while. 

While playing with this thing, 1 found that 
I could inject the grid-dipper oscillator fre¬ 
quency into the receiver through this combina¬ 
tion, and come up with new band segments 
Then in trying to rig up a transistor oscillatoi 
(on the same LC combination) 1 couldn’t get 
it to take oft. 

But rather than let this project suffer the 
fate that seems to have befallen about 20 othei 
projects that are in various stages of pro 
gress(?) in my shop, 1 felt that maybe some 
one who knows more about what lie is doing 
would like to take it from here. Be my guest. 

... K9LTE 
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Tenna-Rotor stands up under severe 
conditions. Tests prove it is the strongest, 
most durable antenna rotator available 
for amateur use on all antennas up to 25 sq. 
feet in cross section, including six element 
10-15-20 Tri-bander antennas. 

This latest Alliance Tenna-Rotor will turn 
heavy antennas and is designed to withstand 
wind velocities to 90 m.p.h. in accordance 
with E. I.A. wind loading standards. The 
patented rigid offset design distributes 
the load resulting in superior strength to 
weight ratio for greater ease of installation. 
Features anti-windmilling, gearing and brake 
system to maintain positive positioning 
and eliminate overtravel. Unit, enclosed in 
a sturdy, ribbed die-cast zinc housing, is 
lightweight and simple to set up. If you can 
lift your antenna and put it on the.Tenna- 
Rotor. .. it will support it, hold it and turn it. 
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Greatest Positioning Accuracy Possible 

The new Alliance transistorized automatic 
C-225 features a patented phase-sensing 
bridge similar to laboratory test equipment 
and is now available exclusively from 
Alliance for HAM users. Affords automatic, 
stepless, synchronous pinpoint positioning 
accuracy throughout 360° of rotation that 
reduces or eliminates interference. 

All this with noiseless control. 


am 


•• . :: .... 




/ Manufacturing Company, inc. 

(Subsidiary of Consolidated Electronics Industries Corp.) 
ALLIANCE, OHIO 


CSA approved 
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Ronald Ives 
2075 Harvard St. 
Palo Alto, Calif. 



Modification and updating of equipment al¬ 
most invariably calls for addition of functions, 
which need more controls than were originally 
supplied with the equipment. In most instan¬ 
ces, the panel does not have enough room for 
the added controls, and space inside the chassis 
is not too plentiful. 

Back in ihe days when one Shicklgruber 
was still a struggling artist about one third of 
this problem was solved by the manufacturers 
of potentiometers, who attached a switch 
to their product, so that when the audio vol¬ 
ume was turned full off (CCW), the switch 
opened. Combined potentiometers and switch¬ 
es are used on a wide variety of electronic 
devices, from your wife’s “kitchen radio” to 
the ( -PR-90 you wish you could afford. 

With the coming of the TV boom dual con¬ 
trols with concentric shafts were introduced. 
These range in quality from the mechanical 
abortions used on cheap TV sets to the 
beautifully-built and smoothly-working dual 
controls used on Tektronix oscilloscopes, and 
other items of premium equipment. In many 


instances, already-made dual concentric con¬ 
trols will solve your specific problem, with a 
minimum of labor and a minimum of cost. 
Check a good controls catalog before deciding 
to build a special control. 

In some instances, however, no available 
commercially-made control will do the job, 
and something must be made to fit the spe¬ 
cial need. Even here, use of standard com¬ 
ponents will save a great deal of time and 
work, and will facilitate eventual repair and 
replacement. 

Experience with a wide variety of special 
switching devices shows that most of them 
can be constructed from available standard 
components, without any very complex ma¬ 
chine work, and that most of them can be 
made to work very well indeed. A little pa¬ 
tience and ingenuity are a great help in de¬ 
signing such special switches; and a few min¬ 
utes spent in lining up the components, after 
assembly, and before installation, will save 
many hours of “diddling” at a later date. 

. . . Ives 



When additional switching is needed with a 
potentiometer, beyond that obtainable with an 
available “attachable” switch, a switch-actuat¬ 
ing cam can usually be mounted on the front 
shaft extension (which is commonly about 2" 
long), and this can be made to operate one or 
more Microswitclies. Such a special switched 
control is shown in Fig. 1. Here, the Ohmite 
pot (type CU) with its attached switch (type 
CS-1) is mounted on a small bakelite sub¬ 
panel. The cam actuator, a gear with its teeth 
turned off, and an operating notch filed in, is 
then placed on the shaft. In front of this, and 
separated from the rear sub panel by brass 
spacers is a second sub-panel large enough 
to support a Microswitch with a roller actu¬ 
ator. Bearing for the outer end of the pot 
shaft, and ferrule for mounting the assembly 
on the main panel, is provided by a conven¬ 
tional panel bearing (Johnson 115-255). 
































When a switch must be actuated by a ca¬ 
pacitor shaft, the same technique can be used 
when the shaft length is adequate. In most in¬ 
stances, a capacitor with sufficient front shaft 
extension will not be available, and a capacitor 
with a rear shaft extension should be chosen. 
Actuating can is attached to the rear shaft 
extension, and the microswitch is supported 
bv a small aluminum or brass bracket as in 

Fig. 2. 




Where side clearance is inadequate, the flat 
cam can be replaced by a cup cam (turned 
on a lathe), and the microswitch mounted in 
back of the capacitor, as in Fig. 3. As with 
the pot, more than one Microswitch can be 
operated by a single cam; and multiple cams 
can be used if necessary, although the capaci¬ 
tor bearings are not usually suited for large 
external mechanical loads. 




With very small capacitors, such as the fa¬ 
miliar APC types, neither front nor rear shaft 
is suitable for mounting a cam. With these, 
however, if the rotor is grounded (usual case), 
a stud can be soldered to the rear rotor plate, 
and this can actuate the extension wire of a 
type V-4 Microswitch, originally made for use 
in coin-operated equipment. Ordinary paper 
clips make good extension wires. An example 
of switch operation with an APC capacitor i.s 
shown in Fig. 4. Here, one switch turns on the 
BFO, which is tunable through 180 degrees 
of the capacitor shaft rotation. Further rotation 
of the shaft, beyond 180 degrees, actuates 
the second switch, which turns off the tunable 
BFO and turns on a crystal BFO. Returning 
the shaft to zero position (counterclockwise) 
turns everything off. Although the V-4 Micro- 
switch, with its wire actuation, appears quite 
fragile, the illustrated assembly lasted for 
nine vears of service with no maintenance 

m 

whatsoever. It was taken out of service only 
because the related equipment became ob¬ 
solete. 




Another special switched control, this time 
using a dual concentric shaft, is shown in 
Fig. 5. This combination includes a switch, a 
capacitor, and a potentiometer. The switch is 
actuated by a stud on the rear rotor plate of 
the capacitor, and is controlled by the inner 
shaft (BFO tuning and off-on). The poten¬ 
tiometer is controlled by the outer (hollow) 
shaft (BFO injection). No special problems 
are encountered here, but care must be taken 
to align all the components exactly, so that the 
controls work smoothly, and have a correct 
“feel”. 
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A 

CHU 

I ime 

Receiver 


Bob McGrow W2LYH 
9 Peg's Lane 
Riverhead, L. I., N. Y. 


Radio station CHU, of the Dominion Obser¬ 
vatory, Canada, broadcasts some very useful 
time signals on 3330, 7335, and 14670 kc. 
While anybody can use these signals for set¬ 
ting his watch, all of you hams who also have 


amateur astronomy for a hobby can do more 
with them if you have a receiver like the one 
described here. The set is crystal-controlled, to 
receive CHU on 3330 and 7335 kc, which 
happen to be the best frequencies at this QTH. 
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Side view of the CHU Receiver 
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It’s your one dependable source for everything in station 
gear, for everything in electronics. You know, too, you can 
rely on our staff of over 100 licensed hams to give you the 
kind of ham-to-ham help you want—in every way. Get the 
1966 Allied Catalog now—it’s invaluable for your shack. 

FREE send for it! 



get every Ham buying 
advantage—plus 
top dollar for trade-ins 

EASY TERMS, TOO 

Use the Allied Credit Fund 
Plan—over 24 months to pay. 

ALLIED RADIO 

serving the Amateur for 45 years 




ALLIED RADIO, Dept. 14-H 

100 N. Western Ave., Chicago, III. 60680 

□ Send FREE 1966 Allied Catalog. 
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Schematic of CHU Receiver 






























































































































































Bottom view. 



Top view. 


1 Ue time signals operate a relay in the receiver, 
which keys one pen of a two-pen recorder. 
The other pen is keyed by the local clock, 
through a photo-cell system which looks at the 
pendulum. This allows precise measurement of 
the clock rate, and either pen can be switched 
to a remote location tor recording transit sight¬ 
ings against either the clock or CHU. 

A separate rf amplifier, mixer, and crystal 
oscillator is used for each of the two frequen¬ 
cies. as this is simpler than switching the rf 
circuits, and allows die use of a regular toggle 
switch in the cathodes for selecting either fre¬ 
quency". The mixers feed a two-stage 455 Ice 
if amplifier. A diode detector furnishes age 
voltage, which controls the gain of the rf and if 
stages. A two-stage audio amplifier drives the 
small built-in speaker. The time signals con¬ 
sist of voice announcements every minute, and 
1000-cycle tone beeps at one second intervals. 
These tone signals are filtered through a FL-5 
range filter, which does an excellent job, even 
though it is centered on 1020 cycles. The filter 
output is amplified, rectified, and the resulting 
ic voltage used to control the relay tube. 
\ meter circuit is included to indicate relative 
signal strength, and for peaking the rf and if 
circuits. 

I will be glad to answer any letters from 
myone who desires further information on the 
eceiver. 

. . . W2LYH 




SIX METER 


2 kw pep LINEAR 



MODEL TLA-2050 

* Only 6 watts of drive required 

* Uses four 4X1 50's (1 KW on CW) 

* Built-in solid state power supply 

* Desk or rack mount 

* Covers 50-54 me with no tuning 

ONLY $495.00 
TELCO 

575 Technology Square 
Cambridge, Mass. 02139 
Phone 617-491-4050 
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Paul Richter K1SDX 
1 8 Libby Lane 
Darien, Connecticut 



Many hams tend to think of the semicon¬ 
ductor diode only in terms of its use as a recti¬ 
fier. This is understandable because the use 
of semiconductor diodes in much of the com¬ 
mercially manufactured ham gear is restricted 
to rectifying applications in power supplies, 
detector circuits, balanced modulators and 
clippers. In properly designed circuits, how¬ 
ever, the diode may also function as a highly 
efficient and reliable non-rectifying switch. Di¬ 
ode switches may frequently be used to re¬ 
place the conventional mechanical switch in 
ham communications equipment while offering 
a significant advantage in reduced size and 
cost and increased design flexibility and de¬ 
pendability. Before discussing practical switch¬ 
ing circuits and associated design considera¬ 
tions, it might be helpful to briefly review 
the basic principles of solid state physics nec¬ 
essary for an understanding of the theory of 
semiconductor diode operation. 

The basic materials currently being used in 
semiconductor manufacture are elements from 
Group IV on the chemical periodic chart, 
usually either silicon (Si) or germanium (Ge). 
The Group IV elements each have four bond¬ 
ing electrons (valence electrons) and in their 
pure, solid state are characterized by the for¬ 
mation of the tetrahedral crystal lattice. In 
the tetrahedral crystal lattice each atom is 
pictured as being at the center of a tetra¬ 
hedron surrounded by four like atoms at the 
vertices of the tetrahedron. (See Fig. 1), 


COVALENT 

ELECTRON 

SHARING 



Fig. 1 


Each atom in the lattice except those on the 
outside surfaces forms four covalent bonds bv 

m 

sharing one electron with each of the four 
adjacent atoms. This effectively results in giv¬ 
ing each atom ihe highly stable octet arrange¬ 
ment of electrons in its outer shell. Thus all 
available electrons in the crystal lattice of the 
pure element are used in forming rigid 
covalent bonds and under normal conditions 
cannot be excited into the higher energy “con¬ 
ductive bands” for the conduction of electric 
currents. As a result, pure silicon and ger¬ 
manium are notably poor conductors. 
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Fig. 3 


The “trick” in the manufacture of semi¬ 
conductors is to introduce either tri- or penta- 
valent “impurity atoms” into the silicon or 
germanium crystal lattice. In practice, certain 
chemical elements from Group III with only 
three bonding electrons or from Group V 
with five valence electrons are used as impuri¬ 
ties. When a proper Group V impurity is 
placed into a tetrahedral silicon lattice, for 
instance, it is found that the impurity atom 
forms covalent bonds with its four adjacent 
atoms. However, the impurity atom has five 
valence electrons and only four of them are 
required for chemical bonding. As a result 
there is one electron which is “left over.” Al¬ 
though the one unused electron for each 
Group V atom is electrostatically balanced out 
by the additional proton in the nucleus of the 
impurity atom, it can easily be excited into 
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IT’S A CLASSIC! 

With the 2-K LINEAR AMPLIFIER beauty is obviously more than skin deep, 'he 
true functional beauty of the RF module is evident when removed from it’s cabinet. 


Designed to be the Rolls-Royce of linear amplifiers, the enthusiastic response to 
the 2-K proves again that the amateur wants the finest. And make no mistake, 
it is the finest. You cannot buy a better linear. 

The 2-K is loaded with engineering plus values which guarantee the highest quality 


possible at any price. 


• Pi-L output circuit 

• Cathode-Pi input 

• Double rugged band change switch 

• Step-start relay system 

• Ultra heavy duty power supply with 


resonant input filler choke and 5000 
volt oil-filter condenser 

• Two superbly linear 3-400 Z zero bias triodes 

• High efficiency silver plated tank coil 

• All aluminum cabinet 


The 2-K is rugged, reliable and “rarin T to go.” Ten years from now you’ll be 
saying what we tell you today .. . “The 2-K is a Classic!” 


The 2-K console or desk model $675.00 RF unit only $425.00 



CALL DIRECT . . . USE AREA CODE 

Butler 1, Missouri 816 679-3127 

11240 W.OIympic, Los Angeles, Calif. 213 477-6701 
931 N. Euclid, Anaheim, Calif. 714 772-9200 

431 E. Green St., Pasadena, Calif. 213 684-0861 
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895 


v 'Worlds Largest Distributors of Short Wave Receivers" 
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the “conductive bands” where it can migrate 
as an electric current when only a small volt¬ 
age is applied across the semiconductor crystal. 
Group V impurities produce a region of ' tree- 
able' electrons which is commonly called an 
“X region. On the other hand. Group III im¬ 
purities in a tetrahedral lattice produce a re¬ 
gion of “electron deficiency” known as a “P” 
region. It is possible for a P-region as well as 
an N-region to conduct electric current be¬ 
cause both freeable electrons and electron de¬ 
ficiencies (called “holes”) can migrate through 
a semiconductor crystal lattice if the proper 
impurity density has been established. 

A semiconductor diode is manufactured by 
forming a junction between a piece of N-type 
and P-type semiconductor crystal material. 
Because diode switch circuits, as we will see 
later, operate by virtue ol changing bias po¬ 
larity and voltage across the switching diode, it 
might be helpful to quickly examine the elec¬ 
tronic operation of reverse and forward biased 
diodes. 

Fig. 2 shows a reversed biased diode. The 
‘holes” in the P-region are attracted by elec¬ 
trostatic forces toward the negative terminal 
of the applied voltage, a direction away from 
the P-N junction. At the same time the “free 
electrons” in the N-region migrate away from 
junction towards the diode electrode 
which is connected to the positive battery 
terminal. Remembering that the basic units 
for voltage (“volts”) are joules per elementary 
charge, it follows that as the reverse bias volt¬ 
age is raised, the electrostatic forces acting on 
the carriers i ie. freeable electrons and holes I 
increase. Thus as the bias increases, the con¬ 
centration of carriers further decreases in the 
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regions of the N and P crystals near the P-N 
junction. Under normal conditions current can¬ 
not flow through the reverse biased diode be¬ 
cause a “depletion zone of carriers exists at 
the P-N junction and there is no available 

mechanism for a transfer of charge. Under ab¬ 
normal conditions (for most purposes), the 
reversed biased diode may be made to con¬ 
duct by raising the bias voltage to the point 
where “break down” occurs in the crystal with 
chemical decomposition and the formation of 
movable ions. 

In a forward biased diode, the situation is 
reversed. See Fig. 3. Due to the bias voltage 
polarity difference in the forward biased di¬ 
ode, the carriers migrate across the P-N junc¬ 
tion instead of away from it. I‘his permits 
current to flow through the diode. 

So far, we have looked at forward and re¬ 
verse biased diode circuits where the bias 
voltage or current has remained constant with 
time. In practical diode switching circuits 
where ac voltages and currents are being 
switched, however, the effective values of 
"bias” current and voltage vary with time. 
Fig. 1 shows a general diagram for a diode 
switch circuit where the diode is being used 
to switch an ac signal. The switching state of 
the diode depends upon both the value of 
its steady dc bias and the instantaneous values 
of ac current and voltage. If the value of 
dc bias is zero, we recognize the circuit to be 
identical to that of a half-wave rectifier. In 
this case, rectified ac in the form of pulsating 
dc appears across die load. We are interested, 
however, in switching the ac signal without 
clipping or rectifying it. With proper adjust¬ 
ment of the value of dc bias and polarity, 
it is possible to make the diode function as a 
switch without rectifying. The graphs in Fig. 
5 show how this is accomplished. In graph A, 
the value of fixed dc bias is periodically ex¬ 
ceeded by peaks in the waveform of the signal 
which is being switched. As a result clipping 
takes place whenever the instantaneous bias 
amplitude changes polarity. The ordinate axis, 
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Fig, 5A 


Fig. 5B 
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“bias amplitude,” can represent “current” in 
the case of the conducting (“ON”) forward 
biased diode or “voltage” in the case of the 
non-conducting (“OFF”) reverse biased d^ode. 
In graph B the fixed dc bias exceeds the peak 
values of the ac signal and as a result, the 
bias polarity never changes. Thus when the 
diode switch is on, the ac signal is passed 
without being rectified; when the switch is 
off, no ac signal appears across the load. 

By now the reader has hopefully studied 
Fig. 4 and Fig. 5 and understands the theory 
of how diodes can be used as non-rectifying 
switches for ac signals. Therefore we will now 
go on and look at several practical working cir¬ 
cuits employing semiconductor diode switch¬ 
ing elements. Fig. 6 shows a method of using 
a diode switch to switch crystals in a crystal 
oscillator. The basic oscillator circuit shown 
here is similar to one used as the carrier os¬ 
cillator for LSB and USB with a popular com¬ 
mercial sideband crystal filter. However, by 
using diode switches instead of a mechanical 
switch to switch LSB and USB crystals, an ad¬ 
vantage is gained because it is no longer nec¬ 
essary to locate the carrier oscillator circuitry 
physically close to a front panel LSB-USB 
switch so that the wire leads from the crystals 
to the switch can be kept short. Furthermore, 
an rf quality LSB-USB switch is no longer 
required since it is only necessary to switch 
the diodes’ bias voltage to select different 
crystals. 11 es is tors R1 and R2 are selected to 
provide proper biasing for each diode. The 
rfc choke and by-pass capacitor (Cl) are 
chosen to minimize rf voltages on the switch¬ 
ing bias lead. Almost any diode with a high 
reverse—forward resistance ratio can be used 
for CRI. The positive and negative voltages 
needed for the diode switching gate lead can 
be selected with a single pole double throw 
switch from voltage dividers across the trans¬ 
mitter bias supply and across the transmit¬ 
ter B+. 

Fig. 7 shows a method of using a diode 
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switch to switch a capacitor across a vfo tank 
circuit to produce a frequency shift. Circuits 
similar to this one can be used to advantage 
for LSB-USB vfo dial correction in SSB trans¬ 
mitters or for FSKing for synchronous detec¬ 
tion or fVTTY, A regulated bias voltage which 
can easily be obtained with a zener regulator 
should be used in this instance because all 
diodes show a change in capacitance as their 
reverse bias changes. The values of Rl, R2, 
R3, and R4 should be chosen for proper diode 
biasing and bias polarity reversal. It might be 
helpful to note that the biasing arrangement 
used here is identical to placing the switching 
diode across a Wheatstone Bridge composed 
of R1-R4. Capacitor Cl can be used to control 
the amount of frequency shift. Again, almost 
any good qualitv junk box diode may be used 
for CR1. 

Fig. 8 is the diagram of a method for using 
diode switches to switch a transformer pri¬ 
mary between two inputs. This circuit may 
readily be used for switching low level audio 
stages, for switching a receiver between vari¬ 
ous antennas or VHF converters, or for switch¬ 
ing an if stage or a crystal filter. If transformer 
T1 happens to be a tuned transformer, it is 
recommended that trimmer capacitors be 
placed across both CRI and CR2 to compen- 
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sate for possible differences in the capacitance 
of each diode. If audio is being switched, RI 
and Cl should be chosen to provide adequate 
decoupling without loading down “input #1” 
more than necessary. For rf or if stages, an 
rfc can be used in place of Rl. 

Diode switching circuits are truly “cheap 
and easy.” In practice it is possible to use 
just about any diode winch is in reasonably 
good condition. This includes every! hing be¬ 
tween crystal-set detectors and high power 
silicon rectifiers. The only requirement on the 
switching diode is that it be capable of con¬ 
ducting “forward” currents of two or three 
times the signal current and capable of with¬ 
standing an inverse voltage of two or three 
times the signal voltage. Other than this, the 
main tiling to remember is that the diode bias 
resistors should be adjusted so that the bias 
current through ihe “ON” diode is not ex¬ 
ceeded by the signal current and that the 
bias voltage across the “OFF” diode is not 
exceeded by the signal voltage. Switching 
gate lead filtering is not at all crit ical and bias 
supply regulation must be used only in special 
instances. Diode switches are readily adapt¬ 
able to hundreds of different circuits in ham 
equipment. Next time you need something 
to switch low level ac, why not use one? 

. . . K1SDX 


PARAMETRIC 

AMPLIFIERS 



Jim Fish WAGBSO 


ai ■'**t Km « >■ *. '(ikhuw^ "h. 


A New Book Published by 73 


This book, the first on parametric amplifiers for the 
ham, is written for the average amateur and explains in 
simple language how they work, how to build your own 
for the various UHF bands, and how to tune them up. 
Parametrics have helped UHF move into the space age, 
but don’t forget that the first working parametric am¬ 
plifier was built by W1FZJ and worked on six meters. 

Order this book direct, $2.00 postpaid, or from your local 
parts distributor. 
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Here's coverage of the entire 2 meter band in 
four, one megacycle segments, operation on 
SSB, AM, or CW, and all packaged in a sharp little 
chassis only 9" wide, 5" high and deep. 

The Gonset Sidewinder 2 meter transceiver is so 
compact that it's ideal for mobile as well as fixed 
station application. Separate 117 VAC and 12 V 
DC solid state power supplies snap on to the rear 
of chassis, or may be remotely positioned to sim¬ 
plify installation. 

And look at some of the features Gonset builds 
in to provide top performance: complete push- 
to-talk operation, full 20 watts P.E.P. input, crys¬ 
tal lattic filtering, vernier tuning, transistors at 
primary stages, stabilized VFO and high-sensitivity 
reception. 


SPEC I FI C ATI O NS* 


Frequency Range 
Modes of Operation 
Carrier Suppression 

Sensitivity 


143*975 to 148.025 MC 
AM, SSB, CW 
50 db 

Q.5tiv for 10 db S— N 

N 


Selectivity 

Output impedance 

Audio Output 

Antenna input 
impedance 


3.1 KC crystal bandpass filter 
50 ohms 

2.5 watts into 3.2 ohms 
50 ohms unbalanced 


NEW* - from GONSET 


* Two new power amplifiers—model 903A for 2 
meter, model 913A for tMneter 


* The GSET201 Linear Amplifier—provides 2000 
watts PEPfSSB) for 10 to 80 meter operation 



Gonset Sidewinder 6-meter SSB-AM-CW Trans¬ 
ceiver with all the features of the 2-meter + 




Complete descriptions and specifications on 
all Gonset equipment is yours for the asking* 
Write to Dept. 73-7* C 1965 gonset. 



A Subsidiary of "y* Ling A/tec* fnc. 

fNC, 1515 South Manchester Avenue,, Anaheim, California 


AUGUST 1965 
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AMATEUR TELEVISION is the EXCITING NEW FRONTIER 
GO ON THE AIR NOW WITH A VANGUARD TV CAMERA 



Model 400 for TV channels 2-6 (closed 1 Only $149.95 
circuit) ) less vidicon 

Model 440 for ATV 436-450 mcs. J and lens. 

25 mm. FI.9 normal angle lens in focusing “C" mount 
$18.95 

Other lens available from $15 to $250 for our fantastic 
FI .4 ZOOM lens. 

Complete description In our catalog for 10c. 


Vidicon tubes: 

7038 

7735A 

Grade A 

$85.00 

$100.00 

Grade B+ 

$75.00 

$ 90.00 

Grade B 

$60.00 

$ 75.00 


Grade C Our choice of any type 1" vidicon, new or used— 
guaranteed to give satisfactory service for ama¬ 
teur use. $35.00 


The VANGUARD Models 400 and 440 are factory assembled with the same precision as our indus- 
triat cameras now in continuous duty throughout the U,S* Complete with self-contained synchronize 
ing generators, 4 me. video amplifiers, power supply, tripod base plate and low power TV transmitter 
which can easily be increased with simple linear amplifiers. Illumination can be as low as 1 foot~candle 
when using our vidicon and lens. Picture sharpness is guaranteed to be equal to the best capabilities 
of ony standard 525 line TV receiver. Modular construction and printed circuits permit quick replace¬ 
ment and servicing of major circuits. Weighs 1 I lbs*—measures approx. 8" x 6 " x 6 /# . 


Crystal controlled horizontal scan available on either model for only $20.00 more. Add the suffix X 
to model number. 

Building your own TV camera? Our complete line of tested circuit modules and deflection yokes will 
save you much time and money. Fully described in our catalog for I 0c coin or stamps. 



VANGUARD 

TRANSISTORIZED CONVERTERS 

New series 300 with 3 VHF-UHF transistors, crystal- 
controlled oscillator, tuned ILF. stage and low noise 
mixer. One microvolt sensitivity. More than 30 high 
quality parts carefully assembled and tested. Measure 
only 3" x 2 x Operate at 12 volts DC 4*5 ma. 

Nuvistar oonverters available from $10, Circuit modules 
and government surplus equipment also available. Send 
10c coin or stamps for complete catalog* 

For prompt shipment please include postal money order 

VANGUARD 


Available in the following models: 


Mode! 

Input me. 

Output me. Price 


300-D 

144-148 

50-54 

$12.95 

ppd. 

2M 

300-E 

144-145 

.6-1.6 

512.95 

ppd. 

300-F 

144-146 

28-30 

$12.95 

ppd. 


300-Q 

144-148 

14-18 

$12,95 

ppd. 


'300-B 

50-51 

.6-1.6 

$12.95 

ppd. 

6M 

300-C 

50-54 

14-18 

$12.95 

ppd. 

t 300-J 

50-52 

28-30 

$12.95 

ppd. 

20M 

300-G 

14.0-14.35 

1.0-1.35 

$11.95 

ppd. 

CB 

300-A 

26.965-27.255 

1.0-1.29 

Id 

PPd. 

WWV 

300-H 

5.0 

1.0 

$11.95 

ppd. 

int’i. 

300-1 

9.0-10.0 

.6-1.6 

$11.95 

PPd. 

CHU 

300-K 

7.3 

1.0 

$11.95 

PPd. 

CHU 

300-L 

3.35 

1.0 

$11.95 

ppd. 

Marine 

300-M 

2-3 

.6-1.6 

$11.95 

ppd. 

Aircraft 

f300-N4 

121-122 

.6-1,6 

$13.95 

ppd. 

I300-N5 

122-123 

.6-1.6 

$13.95 

ppd. 

Fire, Police 
etc. 

300-P 

155-156 

.6-1.6 

$13.95 

ppd. 

All above converters are supplied with Motorola 

type 

connectors. 

For two S0239 connectors 

instead, 

add 


75c + N.YX, residents add 4% sales tax. 

or cashier's check. COD s must include 20% deposit. 
N,Y.C, residents add 4% sales tax. Include sufficient 
postage for all items except converters and circuit 
modules which are postpaid. 

Dept. H - 8 

190-48 99th Avenue 
Hollis, N. Y. 11423 



































Herbert Cross K1AMN 
59 Flogier Ave. 
Cheshire, Conn. 
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Paco GDO 


I purchased the Paco G-14 grid dip meter 
in kit form about four months ago. I assembled 
it and found that it worked quite well on all 
but the highest frequency range (110-25U 
me). There was very little indication of grid 
current over much of the tuning range. This 
was traced to a defective sensitivity control 
which left a small bias on the meter. When 
I shorted out the control I was able to get a 
usable reading, but now, I found so many 
spurious responses that the instrument was 
still of little use over this frequency range. 

At this point it was back to the drawing 
board for a long look at the circuit diagram 
where a new problem became apparent. Even 
with the sensitivity control working properly 
the meter would be shunted with the 270 
ohm resistor, R4, which would lower its sen¬ 
sitivity anyway. The problem was a twofold 
one. I had to kill the residual bias from the 
sensitivity control and also block the shunting 
action of the resistor, R4. I decided to 
insert a small silicon diode between the sen¬ 
sitivity control and R4 with its cathode to¬ 
wards R4. In this application I hoped to use 
the forward voltage drop of the diode to 
solve both my problems. The result far ex¬ 
ceeded my hopes. I now obtained grid current 
indication varying from a low of 70 uA. to a 
high of 250 uA. and the sensitivity control 
functioned nicely. To make sure that the 
diode wouldn’t misbehave I bypassed both 
sides of it to ground with .02 ceramic discs 
(probably unnecessary) and established a di- 


TO & + 



Partial Schematic of Paco G-15 grid dip 
meter. Added parts are enclosed by dotted 
line. 


rect ground to the cover of the sensitivity 
control. 

Now there were excellent meter readings 
but the many spurious dips throughout the 
tuning range left much to be desired. I ex¬ 
amined the meter for possible clues. The most 
promising lay in the fact that the front end 
of the tuning capacitor rotor was grounded 
only by the ball bearings. The shaft extended 
through the chassis and connected to the large 
aluminum tuning dial. The top edge of the 
dial in turn was exposed to the plug in coil. 
1 made a small wiping contact from spring 
brass and fastened one end under one of the 
condenser mounting screws. The other end 
was arranged to rub against the back side 
of the tuning dial. This proved to be the an¬ 
swer. There remained only a small dip at 190 
me and another small one at 250 me. Both 
dips are smooth and so slight that they don’t 
interfere with operation. Although one spring 
worked nicely, 1 placed two springs against 
the back of the dial and one against the ca¬ 
pacitor shaft where it extends through the 
chassis. 

With the electrical details corrected, I 
found that there remained a mechanical one. 
The plastic hairline indicator was threaten¬ 
ing to wear away the graduations printed on 
the tuning dial. I solved this by cutting out 
a circular piece of thin, transparent plastic 
slightly smaller in diameter than the tuning 
dial. I clamped it between the hub and the 
tun ing dial so that it rotates with the dial and 
takes the wear from the indicator. 

I would also like to offer a suggestion to 
the manufacturer. The various coils supplied 
with the G-15 are very nicely color coded so 
that it would be much more logical and con¬ 
venient to designate the corresponding bands 
numerically rather than alphabetically. 

After making the changes outlined here, I 
have been very pleased with the performance 
of my G-15 and I hope others may do like¬ 
wise. . . . K1AMN 
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It's Here! 


Topics Covered 

Basic Concepts: 
Dipoles: 

Folded Dipole 

Slot 

Conical 

Coaxial 

Halo 

Abe Lincoln 

Turnstile 

Ground Plane 

Phased Arrays: 

Broadside 

Endfire 

Mattress 

Sterba Curtain 

Zl Special 

Parasitic Arrays: 

long and Short Yagis 

Weeping Willow 

Quads 

2 Band Quad 
Circularly Polarized 
Antennas; 

Helix 

Cross Beam 
Circular Quad 
Non-Resonant 
Antennas: 



ANTENNA 

00K 

im Kyle 
JKX 


a 73 publication 


Topics Covered 

Transmission-line 

Antennas 

Long Wires 

V Antennas 

Rhombic 

Log Periodic 

Log Periodic for 

6 through 70 cm 

Horn 

Discone 

Reflective Antennas: 
Corner Reflector 
Trough 
Paraboloid 
Plane Reflector 
Backfire 

Cylindrical Parabola 

Practical Antenna 

Techniques: 

Construction 

Mounts 

Phasing Lines 

Q-Sections 

Baiuns 

Commercial 

Equipment 

Amateur and 

Commercial Photos 


The VHF Antenna Handbook 

The VHF Antenna Handbook is your complete guide 
to VHF and UHF antennas. This outstanding book 
is by Jim Kyle K5JKX, one of the outstanding tech¬ 
nical authors in the electronics field. The VHF An¬ 
tenna Handbook covers complete theory and all 
practical details for every type of VHF and UHF 
antennas. A special feature is the commercial an¬ 
tenna catalog section. If you're interested in VHF, 
you should have this book. 

Price is $2 from 

73 Magazine 
Peterborough, N. H. 
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Curing Distorted 

RTTY Patterns 

The simplest means of tuning in a RTTY 
signal is with a scope. Most homebuilt con¬ 
verters obtain the mark and space signals di¬ 
rectly from the toroid filters feeding the dis¬ 
criminator, similar to the circuit of Fig. X. 
However, the main drawback in using 
this method is that the scope pattern is some¬ 
times distorted as in Fig. 2-A and tuning is 
difficult. 


IOOK 



Fig l 


If the converter is working properly an FSK 
signal will be only slightly elliptical, as in Fig. 

2- B. In tuning in a mark or space signal the 
patterns should be similar to Fig. 3-A and 

3- B. 

S he distortion can often be cured by put¬ 
ting two 100-K resistors in series with the 
toroid filters feeding the vertical and horizon¬ 
tal input of the scope. 


EHSTOHTEG WOftMJU S*TTE*t# VAR* St&NAL SPACE 5 *&NAl 


PAT TEH*. 



Fig 2A fig 2B Fig, 3A Fig. 3B 


Another cause can be ringing taking place 
somewhere in the unit as a result of poor lay¬ 
out of the converter. All circuits should be 
run in a straight line and under no condition 
should an input circuit be located close to its 
output circuit. Also—remember that alumi¬ 
num is a poor shield where wiring is done 
close to power transformers, chokes, input 
transformers, and mark and space filters, so 
keep the low level circuits away from such 
hazards. 

With care we can obtain the kind of per¬ 
formance stated in TU designs and our tuning 
becomes a pleasure with a clean scope pattern. 
BCNU on RTTY. 


K4GRY 
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(but not quite in time) 










Outstanding favorite for amateurs , * * Versatile com¬ 
binations for industrials' Low VSWR less than 1.15:1 
from 0 to 500 me. LOW LOSSES . * . High Contact 
Pressures, LOW CROSS-TALK through use of patented 
"isolated connector* arrangement. HIGH POWER RAT¬ 
ING, All coils encapsuled m epoxy resin for quieter 
operation and resistance to moisture. 


UNCONDITIONAL 
GUARANTEE for 
one year. (We 
will repair If 
faulty within 1 
year.) 

For a catalog of 
complete line of 
coaxial relays, 
write : 


if All Relays available in 
weatherproof boxes for 
experior installation. 

if Ganged, multiple position 

switch arrangement available 
for remote control selection 
of antennas. 

STANDARD RELAYS: DK60. DK60-G, 
DK6G-2C and DK60-G2C — 


PRICED FROM 


DOW-KEY CO., 


River Falls, Minn. 


4 Standard Models, AC or DC, dk«o-C2C 

UHF, N, BNC, TNC or C Conn, 


iUAAIAii 

RELAYS 


Sit* 

2»/4x3*/4m 1 i/ t 

L«ai thin 9 os. 
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Jim Kyle K5JKX 
1236 NE 44th St. 
Oklahoma City, Okla 


Another Way to Measure 

Noise Figure 


Many times it’s been said, but it can always 
bear repeating. Noise figure is probably the 
least-well-known measurement in any amateur 
station. 

At least a part of the difficulty with noise 
figure lies in the means usually employed to 
measure it. While it’s not too difficult to figure 
out the power input to your final, or even the 
power output (often a surprisingly different 
figure), measurement of receiver noise figure 
tends to be a complicated and somewhat in¬ 
accurate process at best. It requires special 
equipment, and even then may be no more 
accurate than plus-or-minus 1(' : percent. 

The classic means of measuring noise figure 
is to use a noise generator and crank in addi¬ 
tional noise until receiver output is doublec:. 
This means, of course, that the noise gen¬ 
erator output is < lien exactly equal to the orig¬ 
inal noise, and if the noise-generator output 
is accurately known then the original noise is 
also known. All this has been gone into in de¬ 
tail in another article. 

However, a noise generator with accurate 
calibration isn’t so easy to come by, and an 
inaccurate noise generator doesn’t do much 
good for measurement purposes (although 
it’s fine for tune-up). 

There is another way to do it, which is ac¬ 
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Construction of T-pads 



tually much more in line with amateur prac¬ 
tice. This other way also requires some test 
equipment, but it might be more easy to come 
by. 

Before we get into the details of the “other 
way” to measure noise figure, let’s take an¬ 
other look at the reason for using noise-figure 
measurement as a yardstick for receiver sensi¬ 
tivity in the first place. 

To start, we’re really interested in the an¬ 
swer to the question “How weak a signal can 
I hear?” In the 3-30 me range, the question 
can be answered directly—how many micro¬ 
volts must the receiver have to give readable 
output? 

As the vhf region is entered, though, the 
fractional microvolts become alarmingly small. 
Somebody figured out that most o* the prob¬ 
lem lay in the receiver’s own internal noise, 
and came up with the idea of a “perfect” re¬ 
ceiver which would have no noise at all. This 
is a noise figure of 0 db. Now by comparing 
existing receivers to this perfect ideal, and 
comparing the internal noise in db, we had 
a way of discussing receiver sensitivity. 

Since we’re now talking about noise, which is 
equally present at all frequencies throughout 
the spectrum, we can see that the amount of 
noise present in a receiver’s output is at least 
partially determined by how much of the 
spectrum we are looking at. A broad receiver 
has more noise output than a narrow one, all 
other things being equal. If you don’t believe 
it, fiddle with the selectivity switch on your 
own rig and listen to the change of noise out¬ 
put. 

This dependence of noise on bandwidth is 
another reason for using noise figure as a com¬ 
parison. The actual amount of noise is can¬ 
celled out in the comparison, leaving only the 
relative amounts of noise in the “perfect” re¬ 
ceiver and the receiver under test to be 
measured. 

When all this became established, nobody 
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was paying much attention to receiver band¬ 
width and it was felt that a true determina¬ 
tion of the effective noise bandwidth of a re¬ 
ceiver was much more complicated than the 
comparison measurement. However, in these 
days of SSB and special filters, that’s not so 
true any more. 

As you may have guessed by now, the 
“other method” of determining noise figure 
depends on a microvolt measurement and 
knowledge of the receiver’s effective noise 
bandwidth. The only reason for converting 
the results back to noise figure is to allow 
comparison with measurements made in the 
more conventional manner. 

With typical ham measurement techniques, 
the results won’t be of National-Bureau-of- 
Standards accuracy. However, if you’re rea¬ 
sonably careful, results using this method will 
be at least comparable in accuracy to those 
made with a homebrew noise generator. 
Ready? Let’s go: 

You’ll need two items of test equipment 
(only one if you’re really lucky). These are 
an rf signal generator covering the desired 
frequency range on fundamental output, and 
an rf VTVM reasonably accurate at the de¬ 
sired frequency. If you have access to a “mi- 
crovolter” or similar laboratory signal gen¬ 
erator, you won’t need the VTVM. 

In addition, you’ll need a whole handful 
of 50 ohm T-pads; these can easily be put 
together in a hurry by following the sche¬ 
matic in Fig. 1. You”! probably need about 
8 20-db pads, as well as one each in 3-d b, 
6-db, and 12-db values. 

Turn on both the receiver and the signal 
generator and let them warm up. For protec¬ 
tion against any leakage from signal-generator 
to receiver through the power lines, it’s best 
to supply them from separate circuits and to 
use a power-line filter such as that used to 
eliminate rf interference between the power 
line and the unit. 

Connect a string of six 20-db pads to the 
signal-generator output as shown in Fig. 2, 
and adjust output of the signal generator to 
0.1 volt. If you have a microvolter or equiv- 




OOI SIGNAL IN MICROVOLTS 01 

Fig. 3. Noise figure vs. microvolts. 

alent, use only one 20-db pad and set gen¬ 
erator output to 1 microvolt. 

In either event, the output of the final 
T-pad will be a 0,1 microvolt CW signal. This 
should be more than adequate for any reason- 
al ily-sensitive receiver to allow spotting of the 
signal. 

Switch the receiver’s avc off and the bfo 
on, and place the selectivity switch in any 
position for which the selectivity is accurately 
known. The selectivity marked on the front 
panel will not be the effective noise band¬ 
width, but you can use it as a starting point 
to guesstimate the noise bandwidth. If your 
receiver uses a mechanical filter or other de¬ 
vice with approximately the same skirt se¬ 
lectivity, effective noise bandwidth will be 
about 1/2 times the bandwidth marked on the 
front panel. If it is one of the older types with 
reasonably broad skirts, noise bandwidth will 
be about 3 times the marked value. Both 
these correction factors are approximate, of 
course; if you have any means of measuring 
effective noise bandwidth, use it instead. 

For a start, use a fairly broad selectivity 
position; this requires more signal and makes 
things a bit easier. 

Now tune in the signal from the generator, 


Fjg. 2. Test set up. 
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Fig. 4. Relation of noise and signal bandwidths. 

leaving gain controls at maximum but tuning 
for maximum signal strength just as if it were 
the new state you need. The 0.1-microvolt 
signal should be easy to find. 

Next step is to reduce the generator output 
by hooking in additional T-pads until you lo¬ 
cate the point o! “minimum discernible sig¬ 
nal.” The 3, 6, and 12 db pads may be 
hooked up in series in any combination to 
give you from 3 to 24 db additional attenua¬ 
tion in 3-db steps. Using another 20-db pad 
will give you from 20 to 44 db more attenua¬ 
tion, and the signal is sure to become too 
weak to copy before you reach 44 db below 
one-tenth of a microvolt! 

The point of MDS is approximately equal 
to a 0-db signal-to-noise ratio for most of us, 
and is considerably easier to determine than 
would be a true output S/N ratio. When you 
find this point, record the db below 0.1 micro¬ 
volt and the selectivity {in kilocycles) used. 

Now switch to a different bandwidth on the 
receiver and repeat the test. Record its results 
also. For maximum accuracy, repeat each of 
the tests 10 to 12 times and average the result. 

The signal level in microvolts corresponding 
to db below 0.1 microvolt is given in Table T. 
Locate it there and move to Fig. 3, the graph 
of signal versus bandwidth by noise figure. 

Enter the graph from the side with effec¬ 
tive noise bandwidth, and move across until 
you intersect the line corresponding to signal 
level in microvolts. The diagonal lines are 
noise figure; if one passes through the inter¬ 
section point, read noise figure in db from it. 
If not, interpolate between the lines. 

In reading big. 3, use the 10 kc-100 cps 
scale with the .0 L-.l microvolt scale, and the 
100 cps-1 cps scale with the .001-.01 microvolt 
scale. If your bandwidth-signal level combina¬ 
tion falls off the graph to the eft, use the 


lower signal-level scale with the higher band¬ 
width scale and subtract 20 db from the re¬ 
sulting noise figure. 

In the happy event that all your errors (and 
our approximations) cancel out, you’ll find 
the noise figure to be the same at both the 
narrow and Hie broad bandwidth positions. 
However, it’s more likely that you’ll measure 
different noise figures at different positions of 
the selectivity control. It’s safest to take the 
highest noise figure measured as being closest 
to correct, but you can average them if you 
prefer. Either way, you will probably be 
within 1 db of the real figure—and this is as 
accurate as most noise-generator techniques 
can be, also. 

That completes the measurement, but be¬ 
fore we wind this up let’s take a more detailed 
look at the idea of “effective noise bandwidth” 
which is such a key part of this measurement 
technique. 

Most of us are familiar with lie idea of a 
“perfect” curve for receiver selectivity such 
as that shown at A in Fig. 4. Here the receiver 
has equal response over the desired band, and 
response drops to zero at the band edge. Such 
a curve is said to have a shape factor of 1, 
and is of course impossible to achieve in prac¬ 
tice. 

Now back to noise; it’s spread out equally 
over the spectrum. A noise bandwidth of 1U00 
cycles per second contains 10 times as much 
noise as one of 100 cps. Thus “noise band¬ 
width” inherently has a shape factor of 1. 

Since such a si tape factor is impossible to 
achieve, it follows that “noise bandwidth” and 
actual receiver bandwidth must differ. If re¬ 
ceiver bandwidth is measured at the —60 db 
points, the noise bandwidth will always be 
smaller than this receiver bandwidth. If re¬ 
ceiver bandwidth is measured at the points 
where response drops 1 db below peak, the 
noise bandwidth will always be greater. 

The mathematical expression for noise band¬ 
width is an integral equation involving differ¬ 
ential gain, which is a cumbersome thing to 
solve. In general, the noise bandwidth of a re¬ 
ceiver is said to be approximately equal to the 
bandwidth between points which are 3 db 
down from peak response. 



HAM RTTY 

This is the most complete book on the subject. 
Written for the beginning TT'er as well as the 
expert. Pictures and descriptions of all popular 
machines, where to get them, how much, etc. 

$2.00 

73 Magazine 

Peterborough, N. H. 
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MICROVOLTS 


db BELOW 
0.) MICROVOLT 


3 

.07 

6 

.05 

9 

.035 

12 

.025 

15 

.018 

18 

.013 

20 

.01 

21 

.009 

23 

.007 

24 

.0063 

26 

.005 

29 

.0035 

32 

.0025 

35 

.0018 

38 

.0013 

41 

.0009 


Table I. 


1 n practice, if the shape factor (6 to 60 db 
of the receiver is 2, the effective noise band¬ 
width will be approximately 1,3 times the 
6-db bandwidth. Tf shape factor is between 
2 and 10, noise bandwidth will be approxi¬ 
mately equal to the square root of the shape 
factor (6 to 60 db) times the 6-db band¬ 
width. Few receivers have shape factors 
greater than 10. 

The approximations quoted earlier (1.5 
times marked bandwidth for SSB-selectivitv 
receivers, 3 times marked bandwidth for 
others) are based on these relations. If you’re 
really interested in calibrating your receiver's 
noise bandwidth for using ibis measurement 
technique, however, you might take a con¬ 
verter and have it measured for noise figure 
by the generator technique, then run this 
technique backwards to determine the effec¬ 
tive noise bandwidth of vour receiver in each 

■0 

position of the selectivity control. 

The technique described here, incidentally, 
assumes that no audio filters are used follow¬ 
ing the detector. II they are, all results are 
off, since the effective noise bandwidth will 
have been changed in an unpredictable man¬ 
ner by the audio filters. 

However, you can remove the audio filters 
from the hookup 'or measurement purposes, 
determine noise figure, then return the audio 
filters to the circuit and run the measurement 
backward to find out your effective noise 
bandwidth with filters present. Don't be sur¬ 
prised if it comes out in the region from 1 to 
10 cycles per second; a good audio filter can 
work wonders with weak-signal reception. 

For additional details on this technique of 
measuring noise figure, you can consult Refer¬ 
ence Data for Radio Engineers, 4th edition, 
published by IT&T and available from Radio 
Bookshop, or any good radar text. 

. . . K5JKX 



HE DIDN'T HAVE 
TO GROUND AT ALL 

(He owned the linear) 


He’s well pleased of course, and 
proud of that highly potent KW 
signal, as who wouldn't be? Yes, 
and perhaps he's just a bit self- 
satisfied in the knowledge that he 
had the foresight to take advantage 
of a really exceptional bargain. 
This linear operates on 80-40-20-15, 
has built-in, heavy-duty 117V AC 
power supply, costs only 249.50. 
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All features of Drake TR-3 
PLUS 

★ Solid State VFO with linear per¬ 
meability tuning for maximum 
stability 

★ Automatic Transmit/Receive 
Switching on CW (semi break-in) 

★ CW Sidetone Oscillator built-in 

★ VOX or PTT on AM 

★ Connections for External Receiver 

★ Diode Detector on AM 

★ Relative RF Output Indication 


Features of TR-4 and TR-3 

• Full Frequency Coverage on all amateur bands 10 through 
80 meters. No additional crystals required. 

• Upper and Lower Sideband on all bands. 

• VOX or PTT built-in. ^ 

• Output Impedance Adjustable with pi-network. 

• Separate Receiver S-Meter and Transmitter Plate Ammeter. 

• 300 Watts PEP input on SS8. 

• Controlled-Carrier Screen Modulator for AM built-in, 

• Shifted-Carrier CW 260 watts input. 






ACCESSORIES 

for either TR-4 or TR-3 

REMOTE VFO 

Model RV-3 . . . $79.95 

MATCHING SPEAKER 

Model MS-4 . . . $19.95 

MOBILE MOUNTING KIT 

Model MMK-3. . .$6.95 

POWER SUPPLIES 

AC Power Supply Model AC 3 $79.95 

DC Power Supply Model DC 3 $129*95 


For more information, see your distributor or write: 

Ft. L. DRAKE COMPANY MIAMISBURG, OHIO, 45342 
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Super-combination for transceiving... 



RECEIVER 


-rr** 


The 

ultimate 

in 

transceiving 


The new 
Receiver- 
controlled 
Exciter • •, 


4 


Model R-4 


Amateur Net 


Model T-4 



Amateur Net 


T-4 Features 

Covers all Ham Bands 160 thru 10 meters. 

Covers MARS and Other Frequencies between ham 
bands. 

Upper and Lower Sideband on al! frequencies. 

Automatic Transmit Receive Switching on CW (semi 

break-in}. 

Controlled Carrier Modulation for AM is completely 
compatible with SSB linear amplifiers 

VOX or PTT on SS8 and AM built-in. 

Adjustable Pi-Network Output 

Two Crystal Lattice Fillers for sideband selection, 

2.4 Kc bandwidth. 

Transmitting AGC prevents flat topping. 

Shaped Grid Block Keying with side tone output. 

200 Watts PEP Input on SSB—180 watts input CW. 
Meter indicates plate current and relative output. 
Compact size; rugged construction. 


R-4 Features 

Linear permeability tuned VFO with 1 Kc dial divi¬ 
sions. VFO and crystal frequencies pre-mixed for all¬ 
band stability. 

Covers ham bands 80, 40 , 20, 15 meters completely 
and 28.5 to 29.0 Me of 10 meters with crystals fur¬ 
nished. 

Any ten 500 Kc ranges between 1.5 and 30 Me can be 

covered with accessory crystals... (160 meters, MARS, 
etc 5.0-6.0 Me not recommended}. 

Four bandwidths of selectivity, 0.4 Kc, 1 2 Kc. 2.4 Kc 

and 4.8 Kc, 

Passband tuning gives sideband selection without 
retuning. 

Noise blanker that works on CW, SSB, and AM is 

built-in. 

Notch filter is built-in. 

100 Kc crystal calibrator is built-in. 

Product detector for SSB. CW. diode detector for 
AM. 

Crystal Lattice Filter gives superior cross modulation 
and overload characteristics. 

Compact size; rugged construction. 


Complete Transmitter 



All T-4 features plus 



(LESS POWER SUPPLY) 


• Solid State VFO and 

• XTAL Oscillators ... 


Give: 

Separate control of receive and transmit frequencies 
Transceiver operation with frequency control by either Rcvr or 
Xmtr 

Coverage on 80, 40, 20, 15 meters completely and 28.5 to 29.0 Me 
of 10 meters with crystals furnished 
Four extra 500 Kc ranges can be covered with accessory crystals 
(160 meters, other 10 meter ranges, MARS, etc.} 


Model T-4X, Amateur 


Net: 


®379 


AC-3 Power Supply for 
T-4 and T-4X: $79.95 


FI. L. DRAKE COMPANY 


MIAMISBURG, OHIO 45342 


Aiinirtr io*:e: 


4Q 



















Jim Kennedy K6MI0 
2816 E. Norwich 
Fresno 26, Cafif. 



Photos by Joe Dc Young WA6CQL 



The Ultimate jor 70 Cm. 


The 432 Me band has over t he years, offered 
a fertile proving ground for antenna designs. 
However, building antennas for 432 involves 
some considerations and problems that are not 
evident at lower frequencies. 

The close toierances required by parasitic 
arrays such as the yagi become difficult to 
handle. Designs that work well at 144 Me 
give very disappointing performance when 
scaled down to 432. 

In many cases, the failure of such yagi 
layouts is the fact that the antennas are built 
“according to the book” and not on a test 
stand where the various parameters can be 
varied to compensate for factors the “book” 
failed to take into account. 

However, even with yagis which have ap¬ 
parently been tuned properly, there are stories 
in circulation about antennas which showed 
good patterns but poor gain, though why this 
would be I don’t know. 

In any case, the yagi, even if working 
properly, is a delicate beast and suffers from 
rather severe bandwidth limitations. 

True, if operation on 432.000 ± 3 Me is 


all that is desired, then the 6 to 7 Me band¬ 
width of the yagi would be acceptable—as¬ 
suming you could get your antenna to peak 
on the right six megacycles. If TV or some 
other broadband operation is desired, even a 
working yagi leaves something to be desired. 

Various types of colinear—broadside arrays 
can be made to perform quite well. The ex¬ 
tended, expanded H arrays can and do de¬ 
liver about 1.5 db of gain while 32 element 



Fig, ]. Focus action of the cylindrical para¬ 
bola. 
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Easily installed on cars or 
trucks with citizens’ band, amateur, industrial, 

or public service mobile radio equipment 




IMPRESS RFI YOUR jtyO0li£ ^oiO GEAR' 




NEW! 

SPRAGUE SUPPRESS/KITS 
FOR VEHICLES WITH 

ALTERNATOR SYSTEMS 


if Three different Suppressikits to choose from 
“Type SK-IO for Chrysler Corp. cars and trucks, 
Type SK-20 for Ford Motor Co. vehicles, and 
Type SK-30 for General Motors Corp. equipment. 

if Designed to fit most newer vehicles through 
the 1965 model year, (for older vehicles, see the 
SK-1 Suppressikit, below.) 

if Well-engineered L-C Networks and?'or heavy- 
duty Thru-pass Capacitors handle the hash and 
eliminate the siren-like whine caused by the al¬ 
ternator output. 


•if Extremely easy to install—no cutting, no sold¬ 
ering, no wiring harnesses. All components arc 
neatly marked and packaged, and come com¬ 
plete with comprehensive step-by-step installation 
instructions. 

•if Provide really effective interference suppres¬ 
sion through 400 me, at moderate cost. 

•if Will stand up under continuous operation in 
hot engine compartments. 

if Permit faster, more readable, less tiring com¬ 
munication at greater ranges. 


TYPE SK-l SUPPRESSIKIT FOR VEHICLES WITH D-C GENERATORS 



Designed for simple but effective installation. The generator capacitor is built 
for continuous heavy duty 257 F (125°C) operation. A full 60 ampere current 
rating plus the high rated operating temperature provide an extra factor of 
safety against expensive generator burnouts, unlike many suppression assem* 
bites containing general-purpose capacitors. Effectively suppresses RFI through 
400 me. Includes easy-to-follow installa¬ 
tion instructions. ^ 


SPRAGUE' 

THE MARK OF RELIABILITY 


GET YOUR SUPPRESSIKIT FROM A SPRAGUE DISTRIBUTOR TODAY ! 

■ft-IHt 




AlfrilCT 1G£C 






















Side view of collinear feed. 


units have been measured at over 17 db. 

Though they are much easier to make work 
than the yagi, the large colinears have one 
drawback in common with the yagi and any 
other multi-element array—the more elements, 
he higher the Q and the narrower the band¬ 
width. Unlike the yagi, you can reliably in¬ 
crease the gain of the colinear by adding 
elements. However, the bandwidth will be 
reduced, though it is difficult to say to what 
precise figure. 

When it was decided to build some sort 
of “ultimate” antenna for 432, several basic 
requirements were established. It was con¬ 
cluded that the antenna should have a mini¬ 
mum honest gain of 18 db referenced to a 
dipole, the widest bandwidth possible up to 
the limit of the band edges; and electrical 
and mechanical simplicity that would guaran¬ 
tee ease of tune up and reliability of operation. 

The yagis were immediatly discounted on 
the basis of a number of previously unsatis¬ 
factory experiments. 

The collinear broadside was given consider¬ 
able thought but the idea was set aside on 
the basis of the feed harness nightmare in¬ 
volved in feeding what would have to be 
a minimum of 64 elements. 

The high gain, broad bandwidth require¬ 


ment suggested a parabolic dish. Certainly 
nothing could be much simpler to feed 
than a single dipole and the reliability of the 
antenna should be considerably higher than 
any of the other types considered. 

However, tlre conventional dish (paraboloid 
of revolution) is mechanically difficult to 
construct. The curve in two planes makes it 
difficult to get a smooth surface on the dish 
without considerable trouble. 

Another, less familiar, form of the parabo¬ 
loid reflector—the parabolic sheet or cylindrical 
parabola—was then studied. This is merely 
a sheet of reflecting material bent into a 
parabolic shape in one plane only. Mechan- 
cally, such a device is very easy to construct 
with simple tools and a minimum of expense. 

As has probably occurred to many readers, 
the sheet parabola has a distinct electrical 
difference from the dish parabola, that is, 
its focus is not a point, but, rather, a line, 
as diagramed in Fig. 1. In order to extract 
the maximum amount of energy incident on 
the reflector, it is necessary to place an energy 
extractor (antenna) all the way along this 
focus line. Some sort of simple colinear or 
broadside configuration would seem ideal de¬ 
pending on whatever other considerations 
might arise. 

The original gain requirement put forth was 
18 db. A quick investigation of some antenna 
charts shows that a 9 foot circular dish would 
provide just about 18 db computed by radar 
formula. The area of a 9 foot circular dish 
is 63.6 square feet. A square parabolic sheet 
8 feet on a side has an area of 64 square feet 
and should, if properly fed, produce about 
the same gain. The approach seemed to hold 
considerable promise and it was decided to 
build such an antenna and give it a try. 

One of the first problems was the choosing 
of the focal length of the dish. In order 
to minimize electrical coupling between the 
reflector and the driven element, it is desir¬ 
able to use a focal length of several wave 
lengths with all parabolic reflectors. Though 
a little short, a focal length of 4 feet—2 
wave lengths— was settled upon. In order 
to operate properly at 432 Me it is necessary 
that the “peak to peak” deviation of the 
dish surface from the true paraboloid shape not 
exceed 1/8 wave length or about 1/2 inches. 
This is necessary, if the performance is not 
to be degraded by phase cancellation. This 
tolerence is very easy to maintain. In fact, 
the tolerence achieved on the sheet was bet¬ 
ter than ?2 inch by a fair amount and no 
extrordinary care was necessary. The reflector 
itself would be quite satisfactory for 1296 Me 
































































(and have about 28 db gain, but that’s an¬ 
other story). 

Reflector 

Table 1 shows the measurements of the 
parabola at 6 inch intervals each side of the 
center. Fig. 2 shows how these were laid 
out and marked on a sheet of 5/8 inch ply¬ 
wood eight feet long and 24 inches wide. 

Several 10 foot lengths of inexpensive TV 
mast were obtained and four of them were 
cut in half, yielding eight pieces 5 feet 
long. Five of these pieces will, with the ply¬ 
wood slats, be used as the basic framework 
for the reflector surface. The mast should be 
of some material other than alumimum. 

l he mast tubing pieces are attached to 
the plywood at equal intervals by placing a 
10 - 32 screw through the tubing about one 
inch from each end. The eye of a two inch 
eye bolt is threaded onto the 10 - 32 screw 
inside the tubing as the screw is placed 
through the tubing, ihe threaded portion of 
the eye bolt should then extend about one 
inch from the end of the tubing. 

The eye bolts are then inserted into holes 
drilled into the plywood slats and held in 
place with a nut and large flat washer on 
the other side. 

The mast pieces are attached so that their 
back edges are just flush with the back 
edges of plywood slats. This is necessary be¬ 
cause the reflecting surface, when attached, 
will be applied to the back side of the frame¬ 
work and both the slats and the masts will 
be used to anchor the surface. 

In order to minimize any twisting or 
skewing of the antenna two 5 foot masts are 
attached across the second and fourth masts 
in the framework next to the slats with TV 
antenna U clamps. This adds considerably to 
the rigidity of the antenna. 

The next requirement will be about a 19 
ft. length of 4 foot wide Vz inch mesh hard¬ 
ware cloth. This length is cut in half and 
the two 9?2 foot pieces are laid side by side 
and tied together with tinned copper wire. 
The lacings should be soldered to the mesh 
to assure good electrical connection and 
mechanical stability, though i His can be done 
later, if desired. 

The framework should be laid on the 
ground, face down, and the mesh should be 
laid across it so that the seam in the mesh 
runs along the long dimension of the frame¬ 
work. Place the mesh so that one end comes 
flush with the tubing at the top (or bottom) 
of the framework. Tinned copper wire is then 
used to attach the mesh to the framework. 


The mesh should be pulled tight and it should 
be attached starting at one end (top or bot¬ 
tom) and proceeding to the other end. 

When the mesh is attached there should 
be something more than a foot of hardware 
cloth left over at one end. This should be 
cut off and saved; it will be used later. The 
mesh can now be spot soldered to the tubing 
with a propane torch to insure that it is 
firmly in place. 

The mesh will overlap the narrow dimension 
of framework by 1/2 feet on each side. The 
comers of the mesh have a tendency to curl 
because of the lack of support. This can 
be corrected in a number of ways. One way 
which works quite well is to reinforce the 
top and bottom edges of the mesh by run¬ 
ning 2 foot lengths of brazing rod along each 
side of the top and bottom masts in the 
frameworks. They are extended IJ 2 feet past 
the ends of the masts and soldered to both 
the mesh and the masts. 

This procedure will add considerably to 
the rigidity of the corners of the mesh. 

Several coats of lacquer applied to the ply¬ 
wood slats will help protect the wood from 
the elements. 

Driven Array 

The reflector now being essentially finished 
the next problem is to feed it properly. Some 
sort of an array must be constructed to ex¬ 
tract energy from the focus line of the 
reflector. 

At this point it might be well to digress 
from 1 be construction discussion and consider 
some of the theoretical aspects of feeding a 
parabolic reflector. 

i he basic problem in feeding the dish is 



A 0“ 

B 2-13/16" 

C 5-1/4" 

D 7-5/16“ 

£ 9 * 

F 10-5/16* 

6 II-1/4" 

H 1-13/16" 

t r-o" 

Fig. 2. Pfywood layout. Table I. Values for 
parabolic curve. 
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Detaif of balun. 


one of illumination. That is, placing the energy 
on the dish surface in the most efficient fash¬ 
ion. The field pattern of iue driven element 
(or array, as the case may be) should be 
such that a maximum amount of energy is 
directed at the largest possible amount of re¬ 
flector surface. If the pattern of the driven 
element is too broad, then excessive amounts 
of energy will miss the dish entirely and be 
wasted. If, on the other hand, the pattern 
is too narrow, the full width of the reflector 
is not used and gain is therefore lost; the 
effect is the same as using a smaller dish to 
start with. 

It is because of the necessity of a compro¬ 
mise between these two somewhat conflicting 
factors that the effective aperture or cap¬ 
ture area of dish is always smaller than the 
physical area of the dish. Values of 0.5 to 
0.7 are typical. 

Several of the handbooks consulted indicated 
that the gain of a 9 ft dish was about 18 
db. Some neglected to mention that ibis was 
based on an aperture of .55. This value was 
used for radar applications where it was neces¬ 
sary to limit sidelobes to a minimum. This is 
done by under illuminating the dish. Cain 
is sacrificed but sidelobes are reduced. The 
dish, in this case, is illuminated so that the 
field at the edges of the dish is 10 db down 
from the field at the center. 

For most amateur applications, a sidelobe or 
two is of no consequence and the extra gain 
that could be had is most desirable. Hence, 
rather then feed the dish with the radar 
pattern—to the 10 db points of the feeder 
pattern—the dish should be fed for maximum 
gain. This requires that the dish be fed with 
the feeder pattern to about the 3 db points. 
This will result in maximum gain and an ef¬ 
fective aperture of about 0.7. 

The final result is a gain of not 18 db but 
closer to 19.3 db with reference to a dipole 


or about 21.5 db with reference to an isotropic 
radiator. 

1 his discussion of illumination has been 
primarily concerned with the paraboloid of 
revolution. It is, however, likewise true of 
the parabolic plane of the parabolic sheet. 

A little geometry will reveal that the 3 db 
beam width of the feeder in the parabolic 
plane should be in the neighborhood of 111 1 
degrees. 

This pattern will be compressed consider¬ 
ably by the parabolic shape of the reflector 
and the reflector will, by this compression, 
produce the final beam width of the sheet 
in the parabolic plane. 

In the other plane, the ‘‘flat’’ or non parabol¬ 
ic plane, the feed should simply exist all 
along the focus, whatever beamwidth the feed 
itself has will simply be reflected by the 
sheet and will become the final beam width 
of the sheet in the flat plane. 

The feed array which seemed most likely 
to satisfy these requirements was a seven ele¬ 
ment series fed collinear. This is, in essence, 
a string of dipoles laid end to end and end 
fed. in phase, by a series of half wave delay 
lines (quarter wave shorted stubs). 

This type of array has several good points. 
The series feeding system elliminates the ne¬ 
cessity of the usual feed harness, it allows 
very simple adjustment of the dipole phasing 
for optimum gain and it virtually elliminates 
the necessity of insulators and allows rigid 
all metal construction. 

Fig. 3 shows the various dimensions of the 
array. T ie array is bent from a single piece 
of #10 soft drawn solid copper wire. 

The dipoles are supported at their centers 
on the ends of Ji inch brass tubes. The tubes 
are mounted in quarter inch holes through an 
8 foot long piece of TV mast. The lengths 
of the brass tubes should be such that the 
dipoles are supported % wave—6 3/8 inches— 
from the front edge of the mast. 

After the tubes have been attached to the 
mast but before the dipoles are added, a 
piece of the left over hardware cloth 8 feet 


rfe-3/0'-j p-—2-3/4 ~ 



ONLY 5 OF THE 7 DIPOLES ARE SHOWN ALL 

Dipoles and stubs are same lengths except 

FOP CENTER DIPOLE AND STUB 


Fig. 3, 432 Me eollineor dimensions. 
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TRANSCEIVER HIT PARADE 



Use our tailor-made 
time payment plan. 


COLLINS 


KWM 2 Transceiver 

1150.00 

516 F2 AC Supply 

115.00 

MP 1 DC Supply 

198.00 

351 D2 Mobile Mount 

120.00 

DRAKE 


TR 4 Transceiver 

585.00 

AC 3 AC Supply 

79.85 

MS 3 Speaker 

19.95 

DC 3 DC Supply 

129.95 

Mk III 

6.95 

HALLICRAFTERS 


SR500 Tornado 

395.00 

P5O0 AC Supp’y/speaker 

109.95 

P500 DC Supply 

149.95 

NATIONAL 


NCX-5 Transceiver 

685.00 

NCX 3 Transceiver 

369.00 

NCX-A AC Supply/speaker 

110.00 

NCX-D DC Supply 

119.50 

SBE 


SB 34 

395.00 

SB 2LA 

249.50 

SB 2MB 

12.50 

SB 2VOX 

34.50 

SB 2XC 

24.50 

SBE Mike 

14.50 

SWAN 


Swan 350 

395.00 

Swan 117C AC Supply 

85.00 

Swan 512 DC Supply 

/ 

145.00 


Write tor our Special 


Transceiver Packet 

i 



Hi OM: 

Ham business is real good. We need your 
top quality trade ins. Now is an excellent time 
to trade for new equipment and receive top 
value for your trade. 

73—Stan Burghardt W0BJV 



CENTRAL Electronics Model 8 Slicer $25.00 

CLEGG 99’er 6 mtr Transceiver 99.00 

COLLINS 30L-1 Linear 399.00 

COLLINS 32V3 Transmitter 229.00 

COLLINS 75S-3 Receiver 459.00 

COLLINS 312-B4 139.00 

COLLINS KWM-2 Transceiver 825.00 

COLLINS SM-1 Mike 20.00 

GLOBE Champ 300 164.00 

GLOBE Chief Deluxe Transmitter 39.00 

GLOBE Scout 680A Transmitter 44.00 

G0NSET GC-105, 2 mtr Transceiver 139.00 

HALLICRAFTERS S-40 Receiver 49 00 

HALLICRAFTERS SR-150 Transceiver 349.00 

HALLICRAFTERS SX-62A 199.00 

HAMMARLUNO HQ-170 199.00 

HEATH DX-100 99.00 

HEATH DX-100B Transmitter 129.00 

HEATH HW-32 Transceiver 109.00 

HEATH VF-1 15.00 

HEATH APACHE & SB-10 219.00 

HEATH Cheyenne, Comanche and UT-1 100.00 

HUNTER Bandit 2000A 369.00 

HY-GAIN 215 15el, 2mtr used (Wtn Pickup) 15.00 

HY-GAIN TH-2 (discontinued model) 49.00 

JOHNSON 250-23 Matchbox 39.00 

JOHNSON Adventurer 29.00 

JOHNSON Courier Linear 139.00 

JOHNSON Invader 200 249.00 

JOHNSON Pacemaker 149.00 

JOHNSON Ranger 109.00 

JOHNSON Valiant 169.00 

JOHNSON Directional Counter & Indicator 19.00 

LINCOLN 6 mtr Transceiver & 12v sunnly 39.00 

MILLEN 92101 Preamn 20, 10 & 6 mtr coils 15.00 

MORROW MB-560 Transmitter 49.00 

NATIONAL 2 mtr Converter for NC-300 25.00 

NATIONAL NC-68 Receiver 65.00 

NATIONAL NC-98 Receiver & Speaker 85.00 

NATIONAL NCL-2000 Demo 585.00 

NATIONAL HRO-50 Speaker & Caiib. 189.00 

NATIONAL HR0-60, A, AC, B, D, E, F 279.00 

RME 4300 Receiver 85.00 

RME OB-23 Pre-Selector 29.00 

SHURE 444 Ham Mike 19.00 

WRL SS-3 “Q" Multiplier 9 00 


* These prices are subject to 10% for cash and 

no trade in! 


WRITE FOR LATEST REVISED BULLETIN 

ISSUED MONTHLY 


Box 37A Watertown, So, Dak* Phone 605 886-5749 


America's Most Reliable Amateur Dealer. 
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TYPE "M" CONNECTOR 


5/16" DIAMETER BRASS TUBING 

I 


*5 


- #8 SOFT COPPER WIRE 

OJ 




i 


e -i/a 


6-5/6 


Fig. 4. Baiun dimensions. 


long and 14 inches high should be attached 
to the dipole side of the mast. 

Ihe mesh can be held in place with wire 
and then spot soldered to the mast with a 
heavy iron or propane torch. 

The dipoles should then be soldered in 
place. 

It will be noted from Fig. 3 that the % 
wave phasings stubs are actually longer than 
the length required and that shorting bars are 
used to set the final adjustment. In all prob¬ 
ability, this array will perform properly if 
the shorts are set to the measurements given, 
however, if the time can be spared, a simple 
diode test stand step up with a signal source 
of some sort will allow the array to be 
tweaked just to be sure. 

If the test stand method is used, it should 
be found that, when the shorts are tweaked 
for maximum gain, the horizontal beam width 
of the antenna is at a minimum which should 
be about 16 degrees. 

As with many antennas, the beam direction 
can be changed by altering the phasing 
balance among the dipoles. Be sure to set 
all the shorts the same distance. It is possible 
to achieve the proper beam width and then 
squirt the beam out sideways, if the shorts 
are not pretty close to the same length. 

To illustrate the necessity of proper phasing, 
Fig. 5 shows the E plane pattern of the 
first trial collinear which was built “by the 
book.” The screen reflector was not used in 
this test. The unidirectionalness of the pattern 
was apparently due to the reflecting action 
of the length of tubing used to support the 
dipole string. 

Jn contrast, Fig. 6 shows the pattern ob¬ 
tained in the E plane with the second trial 
collinear, which was also without screen re¬ 
flector. In this case, the phasing stubs were 
made longer and the movable shorting stubs 
added and adjusted for maximum gain. 

It can be seen that the second antenna has 
a much cleaner pattern, lower sidelobes and 
narrower beamwidth. 


Though not shown, the H plane beamwidth 
of this antenna is much too broad to satisfy 
the feed requirements of the parabolic sheet. 

Fig. 7 shows E plane plot the final array. 
This was built like the second trial except 
that the reflector screen was added and the 
stubs retuned as required. 

The sidelobes are further reduced and the 
back lobe is almost completely suppressed. 
The H plane beamwidth is reduced to about 
100 degrees which is a quite satisfactory 
value for the feeding sheet. In fact, the array 
is, in itself, a fairly decent antenna, which, 
if used without the parabolic reflector, will 
have about 10 db gain. 

The collinear is mounted at the focus of 
the sheet by using four additional lengths of 
TV mast. Two 5 foot lengths and two 8 
foot 4 inch lengths are used to form the 
collinear support which is held together and 
to the sheet by antenna U clamps. 

Reference to the photographs will provide 
the details of this construction. The U clamp 
which ties the mast behind the sheet to the 
center tubing in t he framework is particulai1 y 
important if the collinear support is to remain 
rigid. 

The collinear is then clamped at the focus 
of the sheet. 

Two lengths of nylon rope were tied be¬ 
tween the edges of the framework and the 
ends of the cob inear to insure against the 
collinear twisting on its mount. If this were 
to happen the pattern would be upset and, 
if carried to an extreme, the effectiveness of 
the antenna would he destroyed altogether. 

To this point, nothing has been said about 
the matching scheme used. It will be noted 
that the middle dipole in the array is split 
at the center and a shorted stub has been 
inserted. 

I he center impedence of the array is rather 
low and requires a r> lanced feed. The simplest 
matching arrangement seemed to be the “beer 
can balun,” in this case, a soft drink can 
balun” and shorted stub match. 

The balun is used to transform the 50 
ohm unbalanced transmission line to a 50 
ohms balanced shorted line. The 50 ohms bal¬ 
anced line is tapped onto the shorted stub. 
The tap point and the short are positioned 
for minimum VSWR. 

The details of the balun are shown in 
Fig. 4. These details vary slightly from the 
balun shown in the photographs, however, 
they are essentially the same. It is also well 
to note that the short 50 ohm balanced line 
is not actually 50 ohms but somewhat higher. 
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HOT LOW, 


ON USED EQUIPMENT 

YOU CAN’T BEAT OUR PRICES 


jC.5! 1 ! 9 9 

100-V . 395 

200-V. 495 

CLEGG 

99'er ._ .. $ 89 

Thor w/AC P/S . 249 

COLLINS 

75A-4 . $399 

755-1 . 319 

755-1 w/500 cycle. 349 

755-3 479 

32V-1 . 119 

32S-1 . 429 

32S-3 539 

KWM-2-New demo .... 1035 

R-388 (51J-3) . 439 

516F-2 .. 85 

312B-4 . 129 

516E-1 DC P/S . 85 

516E-2 . 99 

„ , DRAKE 

O A 7Q 

- ■ ■ ■■■■■■! BBB'BBBaBiaBBBBBBIB B-bA*#BBB* 

2-B 199 

2-BQ . 25 

7-AC 12 

fee If V/ rHTraa-CTnBBBeirBBBBTrBBreTTia-'B-Te ■“ 

TR-3 439 

ELMAC 

AF-67 .. $ 39 

GALAXY 

III Transceiver . $279 

V Transceiver. 369 

GLOBE 

King 400A . $119 

PSA-63 . 29 

G-66 . $ 49 

G-77 . 69 


G-76 


B 1 B tB B B B B B B 


149 


G-76 AC . 49 

G-76 DC (New) . 59 

GSB-100 . 199 

GSB-201 . 269 

2 Meter linear . 99 

Com II 2 meters ... . 109 

Com Ilf 6 meters . 159 

Com IV 2 meters . 169 

HT-32 HALUCIWIBB $279 

HT-37 . 269 

HT-41 . 219 

SR-150 . 429 

SR-160 . 269 

PS-150-AC 79 

PS-150-DC . 79 

SX-42 . 89 

SX-43 . 69 

SX-71 . 69 

S-76 . 69 

S-85 . 49 

SX-140 ....>.49 

DX-35 . H “ TH . $ 24 

DX-40 29 


HA-10 . 189 

HX-10 . 269 

HW-12 . 119 

HW-22 . 119 

HW-32 11 q 

DX-60 . 49 

VHF-1 . 139 

HX-30 . 149 

SB-300 .. 269 

HP-10 . 19 

HP-13 . 49 

HP-20 . 19 

HP-23 . 29 


SP-600 HAMMARLUND $199 

HQ-100 . 89 

HQ-100A . 139 

HQ-140 . 99 

HQ-145 . 119 

HQ-150 . 109 

HQ-160 . 119 

HQ-170 . 179 

HQ-105TR . 119 

JOHNSON 

Challenger . $ 49 

Pacemaker . 149 

Ranger .... 99 

Valiant . 149 

Valiant SSB Aadpter ... 179 

Viking 1 . 39 

Invader 200 . 269 

KW Matchbox. 65 

NC-109 $ 69 

NC-190 . 149 

NC-240D . 69 

NC-300 . 139 

NCX-3 . 269 

NCX-5 ... 499 

NCL-2000 . 499 


SBE 

SB-33 . 

SB1-LA . 

SBE DC P/S. 


$249 
189 
.. 39 


SW-140 
SW-120 
SW-240 
SW-350 
SW-400 
AC P/S 
DC P/S 


SWAN 


All Equipment Completely Reconditioned 
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Edwards 

Electronics 

TELEPHONE POrter 2-8759 

1320 19TH ST. / LUBBOCK, TEXAS 79401 



































































































Fig. 5. First trial array. 


Fig. 6. Properly phased array without screen 
reflector. 


but the discontinuity is short and can be tuned 
out in the normal stub matching procedure. 

Once the stub is tuned for minimum VSWR, 
it is well to check the match with several 
different lengths of transmission line to be 
sure that the line itself is not acting as a 
part of the matching network—it can happen. 
If the VSWR remains low with varying lengths 
of line, then the match can be assumed to be 
proper. 

When the line is matched the balun can 
be bolted to the dipole mast. 

Quick checks showed that with the an¬ 
tenna tuned for 436 Me, the VSWR was 
below 1.5/1 across the entire band and below 
1.2/1 from 425 Me to 445 Me. 

Though less thoroughly checked, indications 
are that the gain was acceptable over the 
band. Very little difference was noted between 
the gain at 436 Me and 432 Me. 

Transmission line losses at 432 Me can 
present a formidable problem, however, if the 
shortest possible length of RG-8 foam line is 
used losses can be kept to a minimum. Need¬ 
less to say, if RG-17 is available, a substancial 
decrease in losses can be wrought, if the line 
is lengthy. It is sometimes possible to obtain 
lengths of used RG-17 quite reasonably from 
commercial two-way radio communication 
companies. 


The weight of the antenna poses a problem 
in mounting the antenna atop your tower or 
mast. The fully assembled antenna weighs 
about 60 pounds. 

Conventional TV mast, even the heavy duty 
variety, will result in disaster. Instead, a length 
of one inch heavy wall rigid pipe was used. 
This has a one inch inner diameter and a 
1/8 inch wall. 

The photographs show the temporary main 
support mast across the face of the sheet 
which was used in the test stand checks. 

The antenna should be mounted very close 
to the rotator to allow a minimum amount 
of sway. The wind resistance of the antenna 
is fairly high and every practical precaution 
should be made to insure it doesn’t end up 
a pile of junk in your backyard, or, worse 
yet, a neighbor’s yard. 

A rotator with an external thrust bearing 
should be used. If possible, the bearing 
should be mounted three feet or more below 
the rotor to minimize sway strain on the 
rotor and the top of the tower. 

It was found that, if the thrust bearing 
was true with the rotator, my seven year 
old Alliance Tenna Rotor would turn the sheet 
and the 6 element six meter beam mounted 
directly beneath it, without seeming unre¬ 
liable. 
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Fig, 7. Array with X/2 screen reflector. 


Fig, 8 shows the plot of the H plane pat¬ 
tern of the sheet reflector. The E plane plot 
was observed to be almost identical to the 
E plane plot of the driven array (Fig. 6) 
except that the F/B was better and sidelobes 
were slightly stronger. 

Using conventional gain, beamwidth form¬ 
ula the forward gain, based on the measured 
beamwidths, is 19.3 db. This is almost exactly 
the predicted value and is a happy place to 
stop. 

To be scientifically correct, a statement of 
measurement tolerences would be appropriate 
at this point. The instruments used in these 
measurements were not laboratory calibrated, 
but rather were homebrewed and not at all 
fool proof. However, I believe that the meas¬ 
urements were accurate within a degree or 
so. if both beamwidths were off by as much 
as 3 degrees (20%) the gain would still be 
over 18 db. Though, regardless of “paper 
gain,” on the air results are the most impor¬ 
tant criterion for a judgment of performance. 

The front to back ratio seems to be in 
excess of 40 db on the test stand. When the 
antenna was actually put into service, the 
front to back ratio seemed to be less than 
this value, in some cases, by a considerable 
amount. Later tests seemed to indicate that 
the f/b was actually quite high hut the strong 



Fig, 8. H plane plot of the parabolic re¬ 
flector. 


forward lobe was picking up signals reflected 
by ground objects in the general vicinity of 
the antenna. By observing television sync pulse 
phase comparisions, indications are that ob¬ 
jects at least as far away as 5 miles from the 
receiving antenna could and did cause fairly 
strong reflections. 

the antenna has withstood the rf of the 
KW transmitter for long periods of time 
with no apparent ill effects. There were no 
thermal hot spots on the antenna. The high 
current points on the dipoles were warmed 
perceptably above the ambient but the effect 
was just noticable. The small wire used in 
the shorts in the phasing stubs seemed to be 
no problem at all. 

At this writing the antenna has produced 
among others an R5 CW QSO over a 180 
mile path obstructed by a 7000 ft mountain 
chain and an R5 S2 CW reception report 
over 270 mile path obstructed by two moun¬ 
tain chains, one about 8,000 feet high. In both 
cases, these results were obtained in spite of 
cross polarization. 

Why call the article the Big Sail? Well, 
thats a local joke, but, it does look more 
like something that belongs on a boat than 
on a radio tower, or so some of the neighbors 
say. 

. . . K6MIO 
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Gordon Hopper W1 MEG 



An excellent combination unit for either home 
station or mobile use ... as an accurate Standing 
Wave Bridge and a sensitive Field Strength 
Meter. 52 ohm impedance. Will take a full kilo¬ 
watt and can remain in the line all of the time. 

Grey metal case, 5W' H x 11/4" W x 2Va" D, 
with standard fittings, 1 5 /a" Bright-vue meter, 
and detachable, telescoping antenna which ex¬ 
tends to 10%".With instructions and schematic. 

QUEMENT 

ELECTRONICS 

1000 SOUTH BA5COM SAN JOSE, CALIFORNIA 

"Northern California's Most Complete Ham Store" 

SINCE 1933 


THE BEST 
VALUE WE 
HAVE 

CUED 

OFFERED! 


S.W.R. BRIDGE and 
FIELD STRENGTH METER 


Allow 5G£ for 
packing and 
shipping, 
California resi¬ 
dents include 
4% sales tax. 


Teletype Tester 


Here is a useful piece of RTTY lest equip¬ 
ment which can be built very easily. It is a 
transistorized tone oscillator for testing RTTY 
signal mark and space distortion of both re¬ 
ceived and transmitted signals in conjunction 
with an oscilloscope. The majority of con¬ 
ventional scopes are not capable of RTTY tests 
as they either <!o not have the dc input or the 
sweep time is too slow for receiving a strong 
ol dc pulses. This piece of equipment will 
allow viewing the dc loop on a scope so that 
an operator can adjust the polar relays and 
keyboard for minimum distortion. Bouncing 
relay contacts can be easily seen on the scope. 

The tone oscillator obtains its operating 
power from a small voltage developed across 
an 82 ohm resistor connected in series with 
the dc loop. This voltage is fed to a bridge 
Circuit of four type 1N270 diodes so you can 
ignore polarity when inserting the unit into the 
loop circuit. 



A pair of 2N414 transistors oscillate around 
20 kc and their output is coupled to the input 
of the scope through a small output trans¬ 
former. 

Pulses containing no distortion will appear 
on the scope as evenly spaced rectangles. 
Pulses containing mark distortion will ap¬ 
pear as evenly spaced square boxes. Pulses 
containing relay contact !>ounce will appear 
as pairs of rectangles on the oscilloscope. 

. , . W1MEG 
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INVENTORY 


Service Tested 


TRANSCEIVERS 

Galaxy 111.. 

Gonset G-76 w/OC Supply . 

Hallicrafters SR-150 

Heath HW-32 .! 

National NCX-3 

SBE SB-33 demo . 

Swan SW-120 . 

Swan SW-140 . 

Swan SW-175 .. 

Swan SW-240 . 

Swan 400 ..... 


RECEIVERS 

Collins 51J4 . 

Collins 75A2 . 

Collins 75A3 . ... 

Collins 75S3 ... 

Drake 2A .... 

Drake 2B ... 

Elmac PMR-6A 

Elmac PMR-8 .. 

Gonset G66 ..... 

Gonset G66B . 

Hallicrafters SX-100 . 

Hallicrafters SX-loi ill . 

Hallicrafters SX-11I (like new) 

Hammarlund HQ105TR . 

Hammarlund HQ145 .. 

Hammarlund HQ170C .. 

Hammarlund HQ170AC ... 

Hammarlund HQ180AC (like new) 

Hammarlund SP600JX . 

Heath Mohawk w/spkr. . . . 

National HRO-60 5 coils .. 

National NC?8 ... 

National NC-300 w/calib. 

National NC-303 w/calrb. 

RME 4350A . 


CLEARANCE SALE! 


Equipment 


ORDERS PREPAID WITH 
CASH REMITTANCE 
IN CONTINENTAL U. S. 


$199.00 
199.00 
.. 399.00 
. . 110.00 
225.00 
.. 225.00 
. 149.00 
. . 149.00 
. . 149,00 
. 199,00 

349.00 


$695 00 
179.00 
225.00 
499.00 
169.00 
199.00 
29.00 
. 59.00 

49.00 
59.00 
149.00 
169.00 
159.00 
125.00 
175.00 
195.00 
249.00 
350.00 
325.00 
125.00 
. . 199.00 
. . 69.00 

, 169.00 

. . 225.00 
. . 99.00 


VHF EQUIPMENT 


Clegg Zeus $349.00 

Cltgg Interceptor . 299.00 

Clegg Interceptor B . 349.00 

Gonset Comm tl 6 mtr ... . _ . 79.00 

Gonset Comm III 6 mtr .... . 129.00 

Gonset Comm IV 2 mtr .. 249.00 

Gonset Comm IV 6 mtr .199.00 

Gonset Sidewinder 2 mtr .. 329.00 

Gonset 901A AC Sup. 39.00 

Gonset 902A CC Sup .. . . 49.00 

Gonset Model 3112 220 Me . 199.00 

Lincoln 6 mtr Xcvr . ... .. 49.00 

Poly Com PC62 Xcvr . 199.00 

Poly Com PC2 2 mtr Xcvr . 249.00 

Poly Com PC6 6 mtr Xcvr 229.00 

Checker Rangemaster 2 mtr FM transceiver 99.00 
Neil Beta 6 mtr Xmtr. 59.00 


TRANSMITTERS 


B & W LPA-1 .. $225.00 

8 & W 5100 . 125.00 

Collins 30L-1 (like new) . . 375.00 

Collins 302C-3 wattmeter . 99.00 

Elmac A-54H . 19.00 

Elmac AF67 . 39.00 

Globe Champion . 99.00 

Globe Scout 680 . 29.00 

Globe Scout Deluxe . 49.00 

Globe Sidebander . 39.00 

Hallicrafters HT-31 linear . .. . 99.00 

Hallicrafters HT-32A (like new) . 299.00 

Hallicrafters HT-33 linear. 249.00 

Heath Apache . 129.00 

Heath DX-20 19.00 

Heath DX-35 25.00 

Heath DX-100 ., 89.00 

Heath HA-10 Warrior linear . 199.00 

Heath Marauder . 299.00 



NEW EQUIPMENT 

SPECIALS 


Demonstrators 

& 

Display Samples 





Reg. 

Special 

Clegg 99'er 6M Transceiver 



$179.95 

$139.00 

Drake TR-3 Transceiver 



550.00 

449.00 

Galaxy m Transceiver 



299.95 

199.00 

Gonset Super 12 (Conv) 



94.90 

29.00 

Gonset GPP-1 Phone Patch 



49.95 

29.00 

Hallicrafters HT40K Trans. (Kit) 



99.95 

69.00 

Hallicrafters HT-44 Transmitter 

* * * * 

mi I m (, fe 

. 395.00 

249.00 

Hallicrafters HT-45 Linear . 



365.00 

289.00 

Hallicrafters S-108 Receiver ... 



149.95 

99.00 

Hallicrafters S-119 Receiver 



59,95 

39.00 

Hallicrafters SR-t50 Transceiver 



650.00 

399.00 

National NC-105 Receiver 



139.95 

79.00 

National NC-121 Receiver . 



139.95 

99.00 

National NCM55 Receiver . 



199.95 

149.00 

National NC-303 Receiver . 



449.00 

299.00 

National NCL2000 Linear 



685.00 

449.00 

National NCX-3 Transceiver ... 

1 ■ v 

9 m p -b ■ a 

, 369.00 

249.00 

National NCX-5 Transceiver 



685.00 

449.00 

Swan TQU (VFO for SW-240) . 



115.00 

49,00 



* 


3316 Main Street 
Riverside, California 92501 


Phone 683 0523 {area code 714) 

(Calif, orders add 4% tax) 




























































































Gus: Part IV 


In planning my first DXpedition one of the 
first problems I faced was getting equipment 
to use. I had been told by lots of fellows that 
getting equipment for a DXpedition was very 
easy. Well, maybe it’s easy for some fellows 
but in my case it was not. I wrote a nice 
letter to every manufacturer I knew of telling 
them my plans. Only one bothered to answer 
my letterl That was the equipment I took 
with me and it must have been good gear 
because I had no trouble with it at all. 

I began to write letters about then to the 
fellows who said they had spare bedrooms 
for visiting hams. I mean to tell you I really 
wrote letters, getting telephone numbers, 
street addresses, and directions as to how to 
find their homes. I also wrote many letters to 
the licensing people in many countries too. 
Let me add right here I have found that this 
(in my case) is not the best thing to do—it 
gives them too much time to read the fine 
print in their regualtions. To this day I think 
the “out of a clear sky” approach is the best— 
don’t even give them any warning that you 
are on the way. In fact, it’s best to not tell 
anyone where you are going, because then 
someone will try to beat you there, or foul 
you up I 

I was in a lucky position that I had a good 
partner with me at our broadcasting station. 
Things were going smoothly (as smoothly as 
they usually go at a BC station) and it was 
OK for me to stay away from my station 
any reasonable length of time. It would operate 
all OK whether I was there or not. My wife 
had her own radio and TV shop with a good 
technician working for her. All the children 
were out of school and one or two of them 
were about to get married. My wife had given 
me the Official Nod. (I told you I had one 


out of a thousand wives—didn’t I?) 

The news of my DXpedition was really get¬ 
ting around by this time. The “LW” gang 
helped lots (14050 KC—Sundays at 1300 
GMT) Oh yes, let me tell you how W5UX 
and I organized this “LW” net. I had always 
heard about these big city 2 meter and 6 
meter DX nets—I think most of them have 
one by now. I once made a trip to Philly 
to visit my in laws and found out about that 
big club meeting there. 

I sneaked into their meeting and sat down 
in the back row where it was dark. I heard 
the trial of one of their members. Up on the 
platform were the club’s secretary, president, 
vice president, and a few of the club’s officials. 
After reading the minutes of the last meeting, 
calling the roll, and discussing other run-of-the- 
mill business, they called one certain ham up 
to the platform to be tried. They first asked 
him if he were at home the past Tuesday 
night. He answered yes. Then they asked him 
if he worked a VR3 that night at about 3 am. 
He said yes, he had. Then they asked him if 
his 2 meter DX net station was in working 
order—he said no. Then they asked him if he 
had a telephone. He answered yes. They asked 
if he had his list of the club members who 
needed VR3 and he said yes. Then they 
asked him why he did not telephone the boys 
who neded VR3, and he said his telephone 
was in his bedroom and he did not want to 
wake their baby. They asked him if he had 
ever read the by-laws of the club about 
having the telephone placed where it could be 
used anytime day or night without disturbing 
anyone. I think his answer to that was that he 
was planning on having it moved to a better 
location in the house soon. Well, I think it was 
a $50.00 fine given to him. Right then I said 
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to myself, boy, us fellows in small cities just 
don’t have a chance to work lots of good DX 
with clubs like this being organized like they 
are. 

When I got back down to South Carolina 
I gave lots of thought to how to overcome our 
disadvantages of not having a big club and 
all their members to act as our ears for 
alerting us fellows in small towns across the 
USA. I had a QSO with Bob and told him 
that we fellows in towns with no DX 2 meter 
nets should get organized. I suggested that 
we start a “Lone Wolf’’ (LW ) DX club and 
For us to meet every Sunday. So the LW got 
going—this was a number of years ago—and 
it still is going strong. 

For a DXp edition to understand the prob¬ 
lems the l ISA gang faces in working DX, 
1 think it’s the best training in the world to 
uhase DX from the USA for a number of years, 
rhen you see how things go with them and 
lear the problems that they face wl ten working 
DX. Anyone not living in the USA just can’t 
picture the sounds of kilowatts QRMing each 
>ther, or understand how eager most of the 
gang is to work DX. They can never under¬ 
stand the strength of those KW's when we 
have short skip; they can’t picture the compe¬ 
tition between the fellows. They just don’t 
know how badly a DX station can get 



WHY GUESSAVERT IF U CAN TUNAVERT? 


TUNAVERTER 
AM SSB & CW 

AH transistor single band 
converter for car and 
home radios. A mode! 
for MARINE, 160,80*75, 
40,20,15 M & Interna¬ 
tional B.C.! Vernier 6-1 
planetary timing Int. 9 
V batt power. Perfect for 
Broadcast radios and 
QS'er, 

TUNAVERTER with BFO, excellent stability ...$24.95 

Conn, coax $.85 without BFO ..$19,95 

LIMITED OFFER] with this ad. 

1 gov't surplus coax 12 v. coax relay FREE 

with ea. TUNAVERTER! 

ORDER TODAY FROM: 

■ffWIBB" HERBERT SALCH & CO. 

Woodsboro, 


J.yy. 




MOBILIERS! 


FREE OFFER! 


2 METER NON-DIRECTIONAL ANTENNA 

2M Con-ex 

A rugged antenna for 2 meter# 
that will give more gain and 
better coverage than a dipole* 
The Con-ex will withstand galea 
in excess of 100 mph, Perfect 
for local nets. An antenna every 
VHP ham can afford and should 
have for local contacts. Mounts 
for either vertical or horizontal 
polarizations. Can be used with 
52 ohm coax or parallel feed 
line, 

$8.95 ppd In continental USA 

ELL-CONN PRODUCTS 

Box 83, Ellington, Conn. 06029 
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covered up with QRM especially if the DX 
station is in the USA portion of our phone 
bands. All of this knowledge has helped me 
to see how a DXpedition should be run, es¬ 
pecially when the W/K’s are coming through. 
It s even good to know of the 2 meter net 
boys alerting each other when something good 
is coming through. The odd part is that many 
of the DX stations don’t realize thet they have 
the situation in their control—if they will con¬ 
trol things right! Danny Weil (YP2VD) taught 
me lots about handling the pile-ups and I 
think old Dick (KV4AA) taught Danny! I 
have heard so many DX fellows trying to 
handle things the wrong way that I made up 
my mind that I most certainly did not want 
to make their mistakes. 

I will admit some of them don’t show good 
bringing up” and they do get downright dirty 
at times, but l figure it’s all in the game. 
You know the old saving, 'all s fair in love 
and war and chasing DX. With me its no 
holds barred, do what you want, you can’t 
make me mad and I wont Black List you 
either. Course 1 just might not “hear you ! hi hi. 
And if I work you, your call might not get into 
the log, and then no Q)SL and that’s bad! You 
will be surprised how fine 99.99999% of the 
fellows are though. 

When the news really gets around that you 
are going on a DXpedition, you begin to get 
lots of mail. Everyone tells you where to go, 
how to operate, what frequency to use, to 
listen for them. Some fellows offer you things 
to take along with you, some fellows suggest 
what medicines to take with vou. 

You can make all the plans you want when 
you are sitting down in your office or at home, 
but when you get to the rare spots, all of 
your plans seem to change. Things just don’t 
work out like you thought they would. A lot 
o' the time you just have to go along with the 
wind. Lots of fellows asked me if I had ever 
traveled much and I told them I once drove 
to Mexico and had also driven to Xiagra Falls 
on my honeymoon. Then they asked me if I 
had ever been out at sea in a boat. Mv answer 
to that was a flat no—but I was sure I would 
not get sea sick. They usually answered 
“Brother, you have a lot to learn, or something 
like that. I was pretty sure that I could control 
things OK at sea because I had too much at 
stake to do otherwise—and to this day I still 
believe what I said! I even believe that I 
can control myself with mild sickness too. 
You have just gotta say to yourself—“Look 
here, you cannot afford to get sick. And if 
you really mean what you say, you just won’t 
get sick—or at least you can pull yourself out 
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BUILT-IN 12V DC AND 117V AC POWER SUPPLY 
IN A TRANSCEIVER SELLING FOR ONLY $395.00 




THE FACT THAT THE SB-34 DOESN'T NEED AN INVERTER IS ONLY 
ONE OF DOZENS OF REASONS WHY YOU SHOULD CHECK THIS 
ONE OUT BEFORE BUYING ANY TRANSCEIVER, 

AND THE BEST PLACE TO CHECK ONE OUT . . . HENRY RADIO, OF 
COURSE. NO ONE ELSE HAS THE KNOWLEDGE, INVENTORY AND 
DESIRE TO PLEASE THAT WE HAVE. FOR COMPLETE INFORMATION 
ON THIS OR ANY OTHER SHORT WAVE EQUIPMENT PLEASE PHONE, 
WRITE OR COME IN TO YOUR NEAREST HENRY RADIO STORE. 

TED HENRY BOB HENRY WALT HENRY 

W6UOU WOARA W6NRV 

6% FINANCE CHARGE • 10% DOWN OR TRADE-IN DOWN 
• NO FINANCE CHARGE IF PAID IN 90 DAYS GOOD 
RECONDITIONED APPARATUS. Nearly all makes and models. 

Big savings! 15 day trial — 90 day warranty. 90 day full 
trade back on new apparatus. Write for bulletin. 



cau direct . . . use area cooe 

Butler X, Missouri 813 679-3127 

11240 W. Olympic, Los Angeles. Calif. 213 477-6701 
931 N. Euclid, Anaheim, Calif, 714 772-9200 

431 E. Green St., Pasadena. Calif. 213 684-0861 
6116 N. 27th Ave„ Phoenix, Ariz. 602 AM 4-3895 


"Wo rids Largest Distributors of Short Wove Receivers" 





















of il before it gets you down. 

Things were coming along nicely on my 
OXpedition plans. Buck W4TO over in Atlanta, 
told me he would he glad to handle the QSL 
cards and would assist with funds. In fact, 
we both put money in the bank. Buck matched 
what l had and said he would see if he could 
get some contributors lined up in case their 
help was needed. Buck did a very splendid 
job in keeping me going too. Its very rough 
to get over-seas and have to worry about your 
funds running out on you. Before you do any¬ 
thing in the line of a DXpedition, get rid of 
your money troubles and worries. Stay home 
if that problem is not solved, unless you are 
filthy rich! 

After a number of meetings with Buck I 
was ready to depart—! wanted to get going! 
But there were a number of things I had to 
do vet. For instance, I had to get my passport, 
and visas for the countries I wanted to visit. 
Don’t ever mention the word radio or radio 
amateur to those Consulates in Washington, 
because they will tell you they will have to 
write to their home government to get your 
visa approved, lust tell them you will be a 
tourist. Tell them you want to buy—BUY—lots 
of pretty things in their country (they like 
that word BUY) and you will be surprised 
how fast you get your visa. Act like you have 
no money worries at all (that was hard for 
me to do). 

At last 1 was all fixed with visas, all my 
clothes were packed (much too many too), 
my little address book was in my pocket, my 
little money was changed to Travelers Ciiecks 
and my health card was OK. T had the little 
electronic keyer W3KVQ had built for me 
and that fine paddle Sandy W5AZB had made, 
’lie equipment was to be shipped to me in 
Amsterdam. Even a getting-together date was 
arranged, to meet Lee W0AIW, Mike W0- 
MAF, and Mac W0UQV in Nairobi. We four 
were going to \ ( )9 land together. 1 could see 
a lot of interesting developments in the wind. 

The BIG ADVENTURE was about to com¬ 
mence, I was going to be on the other end 
of the DX pile ups, and I was going to see 
some of the world and meet some of the DX 
fellows I had been talking to all these years. 

When the plane left New York at 4:30 pm 
I decided I would let my wrist watch just stay 
on E.S.T, I found that Cokes were free on 
the plane, so I more than drank my share. 
I saw other people on the plane sleeping, but 
there was none for me. I guess I was excited 
too much and had too much on my mind 
to think about sleep. I just kept drinking Cokes 
and watching my watch and at 1:30 (by my 


watch) the sun came up., 1 said to myself, 
boy, that sure was a short night. The plane 
came in and landed—I was in PA0 land! Im¬ 
mediately i took another plane for Hamburg, 
Germany and then I was in DL land. Thugs 
were going just fine with me, no trouble with 
Customs at all (Boy I had a lot to learn)! 

I was met at the Hamburg Airport by 
DL6ZZ—good old Brother Gus, whom I had 
QSOed many, many times and his nice 
XYL-Helene. just like I had told him I would 
do, I ran up and planted a big kiss on Helene. 
I think they were both surprised when this 
happened, because people over there just don’t 
run around kissing people at airports. Over the 
air Gus had used almost perfect English, but 
when we met in person I found that i really 
had to talk very, very slowly for him to even 
almost understand me. Gus and Helene went 
all out to treat me very, very good. They 
wanted my stay in Hamburg to be a memorable 
occasion. 11 seemed like we were always eating 
and drinking at their house. The best darn 
sauerkrout I had ever had, and boy, those 
German weiners were out of this world. (Here 
in Bhutan where 1 am now, 1 do good to even 
get vak meat. Oh yes, we do have yak butter 
tea a few times each day—I guess just to keep 
the taste in your mouth—and let me tell you, 
that taste sure sticks with you a long time 
after you have had a cup of that stuff—Hi hi). 

Gus evidently had taken a few days off 
from his work just to show me around. We went 
everywhere in Hamburg, which is a very nice 
citv. I met many of Gus’s and Helene’s friends 
and manv of his relatives. All of them were 

-s’ 

real down to earth kind of people and very 
friendly. Of course, at each house we had to 
be served coffee and cakes, and even at times 
a Coke would appear. Gus had two sons, one 
awav in the army and one at home. The one 
at home hail a very pretty girl friend who I 
got to sit on my lap and we took a picture 
of that. This picture was discussed at length 
with my ZYL when I got back home—I mean 
it was discussed and discussed, and a little 
hard to explain I must say. (Boys, be very 
careful of those pictures you take!) 

After staying with Gus and his family about 
5 or 6 days my allotted time finally ran out, 
and it was time for me to depart. I he time 
was much too short and 1 would have liked to 
have stayed much longer, because 1 was having 
such a nice time. They asked me where I was 
going when I left, and I said East Berlin— 
that did it! Helene cried and Gus tried his 
best to discourage me going there. He told me 
all kinds of things that might happen to me and 
said it might even be a one way trip! But 1 told 




them I had promised some of the boys in East 
Berlin that I. was going to visit them and 
that was what I was going to do regardless of 
the consequences. I told them I was not afraid 
of anything that anyone would do to me. I 
had not done anything to anyone and I was no 
spy. Against their better wishes they finally 
more or less gave in. Then they asked me how 
was I going to get to East Berlin and I said 
by train, since it was the cheapest way and the 
cheapest way was all I could afford. This 
brought tears in the eyes of Helene again. 
They told me that I should not go by train 
because the train has to run nearly all l lie 
way from Hamburg to Berlin through East 
Germany with police all over the place and 
everybody suspecting almost everyone of being 
a spy. 

All this time, I was telephoning Amsterdam 
Airport daily asking them if my equipment 
had arrived there from New York. Up to the 
day I departed for Berlin it had not arrived, 
which probably was best or I might have had 
it with me when I arrived in Berlin, and then 
the fun woi rid have started sure enough. 

Gus, Helene, and their son came down to 
the train to see me off. They were not happy 
seeing me leaving for East Germany. 

After the train left the Hamburg station it 
was not long before it stopped and the West 
German conductors and train crew along with 
got off the train, and the East German officials 
the immigration officials got off the train, and 
of course their Police and special officers took 
over the train and it was under their jurisdic¬ 
tion from then on, until the train arrived to 
the border of West Berlin and East Germany. 
They gave me the eye any number of times. 

1 was asked why I was going to West Berlin 
and what business I had there. My answer 
was always “I am a tourist, and I want to 
see as much of Europe as possible.” T! Ley 
really went li t rough my little suitcase, even 
looking in the pockets of every garment. At 
svery stop along the way they made every 
passenger getting off the train show their iden¬ 
tification pass and a few questions were asked 
of each person with a nod or two from the 
official asking the question. Police were 
everywhere at each stop along the way. I was 
it last seeing a police state in operation. Some¬ 
times two or three of their Police would look 
it me and say something to each other, I was 
i little concerned about this and I wondered 
what would happen before I got to West 
Berlin. Here was old Gus in the middle of 
Communism—these fellows did not smile at all. 
What was in store for me?—Next month, boys— 

. . . Gus 
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2—SIMPLIFIED MATH FOR THE HAM- 
SHACK— K8LFI,—This is the simplest 
and easiest to fathom explanation of 
Ohm's Law, squares, roots, powers, 
frequency/meters, logs, slide rules, etc* 
If our schools ever got wind of this 
amazing method of understanding ba¬ 
sic math our kids would have a tot 
less trouble. 50c 


12—CW—W6SFM.—Anyone can learn 
the code. This book, by an expert, lays 
in a good foundation for later high 

speed CW ability, 50c 


15—FREQUENCY MEASURING—W0HKF 

—Ever want to set yourself up to 
measure frequency right dawn to the 
gnat's eyebrow? An expert lets you in 
on all of the secrets, foin Bob high up 
on the list of Frequency Measuring 
Test winners, $1.00 


1 —CARE AND FEEDING OF HAM 
CLUBS—K9AMD.—Carole did a thor¬ 
ough research job on over a hundred 
ham clubs to find out what aspects 
went to moke them successful and 
what seemed to lead to their demise. 
This book tells all and will be in¬ 
valuable to oil club officers or any¬ 
one interested in forming a successful 
ham club, $1.00 
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ATV ANTHOLOGY. W0KYQ and 
WA4HWH,~A collection of the con¬ 
struction and technical articles from 
the ATV Experimenter, Includes a 
complete, easy to build vidicon cam- 
tra and 50 other projects. The only 
book available about ham TV, $3*00 


INDEX TO 


SURPLUS 


3 —REVISED INDEX TO SURPLUS— 
W4WKM.—This is a complete list of 
every articfe ever published on the 
conversion of surplus equipment. Gives 
a brief rundown on the article and 
source. Complete to date. $1.50 


RECEIVERS. K5JKX*—If you want to 
build a receiver or to really under¬ 
stand your receiver, this is the book 
for you. 11 covers every aspect of 
receiving in author Kyles usual thor¬ 
ough manner. $2.00 
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TEST EQUIPMENT HANDBOOK. 

W6VAT,—Every ham needs to have 
and know how to use test equipment. 
This book fells you how to make valu¬ 
able ham test gear easily and cheaply. 
It also covers the use of test equips 
merit. 50c 


Peterborough, N. H 























Ralph Hanna W8QUR 
3023 Emmick Drive 
Toledo, Ohio 43606 


The SB-34 


When the SBE 33 came out, 1 knew that 
it was the ideal transceiver for me. I was look¬ 
ing for a rig that would be convenient for use 
on a cabin cruiser. Boat mobile is a bit different 
than car mobile. The boat is not usually kept 
at home. Once you get on it you stay at least 
for the weekend. This means that you have to 
lug most transceivers out to the car with the 
speaker and two power supplies and then 
everything from the car to the boat. Two pow¬ 
er supplies are usually necessary because com¬ 
mercial power is used dockside and batteries 
are used when underway. But a 250 watt in¬ 
verter was already installed on my boat, so 
with the SB-33 all that, had to be carried was 
the one little 18-pound package and the micro¬ 
phone, as the speaker and AC power supply are 
built in. 

The SBE 33 is a fine transceiver and has 
some real clever design features. It was cov¬ 
ered quite well by W1CUT 1 some time back. 
But as with any piece of ham gear, the user 
will wish for improvements. Several had been 
thought out and were considered for a winter 
project when SBE came along and announced 
the SB-34. Here were all the improvements 
you could ask for: slower tuning rate, incre¬ 
mental tuning, provisions for a calibrator, a 
dial corrector and best of all, a built-in 12 volt 
DC power supply, and all this at no increase in 
size or weight and no sacrifice in any of the 
plus features of the SBE 33. The new dial is 
marked in 5 kc division and the set covers 50 
kc more of each band. 

The dial corrector is a much needed im¬ 
provement. It uses a varactor diode (voltage 
variable capacitor) in parallel with the VFO 

1. The SBE 33, E. L. Campbell W1CUT, QST, April 
1964, p. 52. 


coil and tuning capacitor. Varying the voltage 
on it with a conveniently located pot varies its 
capacitance enough to shift the frequency as 
much as 10 kc. The delta tuning is effective 
only in the receive position. The same varactor 
diode is used by changing the voltage a bit 
more for about 1 kc change in the receiver 
tuning. Properly biased diodes cut out the 
effect in the transmit position so that the trans¬ 
mitter is always on the same frequency as 
originally set. This is an ideal feature for 
round tables and when working other trans¬ 
ceivers that are not as stable as they might be. 

The most unique feature of the SB-34 is the 
method of switching from receive to transmit 
without the use of a relay. This is real tricky. 
Two transistors perform this function. The 
base of one is coupled through a resistor to 
the cathode of the driver tube. In the receive 
condition, because of the high negative bias 
on. the grid of the driver tube, no current is 
drawn and therefore the base of the first tran¬ 
sistor is at ground potential and it too is cut off 
so that its collector is at +12 volts. This voltage 
is applied to the receive control line. This same 
12 volts is supplied to the second transistor 
which causes it to conduct to saturation so that 
its collector is at ground potential. This ground 
potential is applied to all the controls requiring 
ground potential. 

When the push-to-talk button is depressed, 
the high negative bias on the driver is ground¬ 
ed so that the tube begins to conduct and 
build up to about 6 volts at its cathode. This 
voltage will now cause the first transistor to 
conduct and thus reduce the 12 volts to zero 
to cut off the receiver. With zero volts on the 
second transistor, it will be cut off so that its 
collector is now at 12 volts for the transmit 



































































CRYSTALS are not all the samel 




If your dealer is tempora 
rily out of stock or does 
not carry Texas Crystals, 
send us his name along 
with your order. Mini¬ 
mum order, check or 
C.O.D. is $5.00. Add 50 
per crystal for postage, 
100 for air mail. 


TEXAS CRYSTALS quality 
outstanding as evidenced by use 
in numerous government space 
projects where there’s no compro¬ 
mise with quality, reliability or 
accuracy. For commercial two- 
way, ham operation or special fre¬ 
quency control crystals, Texas 
Crystals are your best buy. 


TEXAS 

1000 Crystal Drive 
Fort Myers, Florida 33901 
Phone 813 — WE 6-2109 


Send for Free Catalog with Circuits 

CRYSTALS 

4117 W, Jefferson Blvd. 

Los Angeles, California 90016 
Phone 213 — 731 -2258 
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function. A third transistor will energize an 
external relay to control a linear amplifier. 
Clever, huh? 

The main feature of the power supply is 
(hat it will function on either 115 volt 60 
cycle or 12 volt DC. Changing power cords 
does the switching. This feature makes the 
SHE 34 a truly universal transceiver that can 
easily be used mobile or fixed. And it will 
eliminate the fuss I had with Virginia, out in 
the middle of Lake Erie, as to who got to use 
the inverter on the boat—she to watch the noon 
time soap operas on TV or me to keep a 1200 
sked. Incidentally, there was no TVI even on 
the small boat. 

Just to see how really good the SBE 34 is, 
Ray Abain K8NBQ and I took it over to Rowe 
industries and put it through its paces on the 
Panaramic Corp. Panalyzer, the Bird watt¬ 
meter, the distortion meter and all the other 
good things. ! lere is what we found using a 
single cycle tone: 

Power Output—80 meters 62 watts 

40 meters 77 watts 

20 meters 78 watts 

15 meters 57 watts 

Carrier Suppression—56 db down from out¬ 
put signal 

Unwanted Sideband Suppression—58 db 


down from output signal 

Distortion Products—28 db down from out¬ 
put; signal 

Spurious Responses—42 db down from out¬ 
put signal 

Sensitivity—0.9 mv for 10 db signal plus 
noise ratio 

Selectivity—2.1 kc at 6 db down 4.6 kc at 
60 db down 

Tire SBE 34 has a dual speed Jackson 
Brothers tuning drive that moves the dial at a 
high rate of speed in one direction, then goes 
into a fine tuning speed when backed up. The 
high speed is 90 kc per turn and the low 
speed is 20 kc per turn. The slow speed moves 
the dial 17 kc then goes back into high speed. 
For someone who likes to scan the bands as 
I do, I think the Jackson Brother continuous 
6-to-l dial drive would be better. 

The usual accessory items are available, the 
most important of which is the 100 kc calibra¬ 
tor. This is a small two transistor unit that 
plugs in the back and only sticks out about % 
of an inch. A switch on the front panel turns 
it on and off. 

Dollar for dollar you will have to look a 
long way to find such a small package with so 
many features as the SBE 34 for under $400. 

. .. W8QUR 













Brooks Lyman 
7 Healey Street 
Cambridge 38, Mass. 


A DC Dummy Load 


How many of us have built power supplies 
and tested them by plugging them in and turn¬ 
ing them on—if they don’t blow up or start 
smoking, then they’re O K,? Probably all of 
us have done this at one time or another. Usual¬ 
ly, when the supply checks out OK by this 
method, then all is truly well, and one can 
plug in the rig or whatever and get on the air. 

But there are always the exceptions to the 
rule, such as the time recently when I built 
a power supply for an ultrasonic cleaner. The 
cleaner was to use a pair of 811-A’s in class B, 
drawing about 350 watts dc from the power 
supply. The only plate transformer that 1 had 
anywhere near that rating was one of the 
standard 2400 volts center-tapped at about 
220 ma types. This meant that the dc output 
from the power supply after filtering would 
be about 1100 volts at 220 ma—very definitely 
not 350 watts. Therefore I wanted to test the 
supply at a rather large overload without run¬ 
ning the cleaner (which was not built yet 
anyway). This meant a large load resistor— 
about 3K at 300 or so watts. I had no resistors 
which could possibly be combined to make 
such a value, and a swift look at the box con¬ 
taining the light bulb collection told me that 
a lamp bank was not the answer either. A 
look at the local distributor's catalog decided 
me against buying the necessary resistors. 

Just as I was about to give up, it occurred 
to me that a vacuum tube was really nothing 
more than a variable resistor. With this thought 
in mind, I grabbed an old 304TH off the shelf 
and set up the circuit in Fig. 1. 

From the tube curves, 1 found that with 
about 1000 volts on the plate. 1 needed about 



Fig. 1. 


100 volts negative on the grid to make sure 
that the tube was completely cut off. When 
I had the load tube connected to the power 
supply, I then lowered the grid voltage until 
the tube was drawing the desired current. 

While 1 set up the circuit originally as a 
breadboard-haywire affair, I thought that it 
was sufficiently useful to warrant its being 
built in a small (well, big enough to get the 
304TH in) metal cabinet with the meters built 
in and a built-in bias supply, rather than using 
the laboratory power supply. Not all of us are 
lucky enough to have 304TH’s in our junk 
box, and often one doesn't have any other 
power tube than the one in the final. Actually, 
any tube can be used as a load, so long as the 
ratings are not exceeded too much (note that 
I was dissipating 350 watts in the 304 TH, 
which is rated at 300 watts dissipation). I 
would recommend the use of triodes, both be¬ 
cause they are often cheaply obtained and be¬ 
cause there are fewer problems involved in 
using them in the circuit. The following tubes 
are suggested, since they are common: 304TH. 
304TL, 6C21, 450TH, 450TL, 250TH, 250TL, 
810, 805, 81 i or 81]-A (note that the last two 
tubes mentioned are zero bias triodes, and 
that they will probably draw grid current. 
Design the bias supply accordingly). Natu¬ 
rally, any tube can be used, and if you are 
really desperate, you can use tie one in your 
final but be careful not to blow the grids out 
of it or melt the plate. . . 

Fig. 2 is the circuit of the final version as 
momiled in the cabinet. I grounded the center 
of the filament transformer to the chassis, as 
the transformer was only rated for 2500 volts 
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insulation to ground, and I was not in a mood 
to play around with that kind of fire. If you 
have a 1 setter transformer, it might be advan¬ 
tageous to isolate the entire circuit (including 
the bias supply) from the chassis. The bias 
supply is standard, and del vers from 0 to 
— 120 volts. None of the values are critical. 
Note the 220K resistor across the filter ca¬ 
pacitor. This is a safety bleeder and is there 
for the following reason: when I started to 
build this thing, it was about one in the morn¬ 
ing, and as a result I chose a chassis which 
was too small to simply build sides around in 
order to make a cabinet—the meters wouldn’t 
fit. So I had to make the cabinet larger and 
put the meters and controls (including the bias 
control pot) in the front panel with some 
space between the panel and the chassis. The 
controls were attached to the chassis by means 
of a cable with a plug on the end, and to 
make sure that the filter capacitor discharged 
if the plug should be pulled out, the resistor 
was added. A more wide-awake constructor 
will probably avoid most of the pitfalls into 
which I fell that morning. Note that since 
one should start to test a supply with no load 
(to make sure that you haven’t got too much 
load), the counter-clockwise position of the 
bias control should give maximum bias voltage 
to the tube, and the control should be adjusted 
for the desired current on the meter after the 
supply is hooked up to the load. 

Since this circuit will probably be used 
close to hand, on the bench, rather than across 
the room in the rack cabinet, it is worth'while 
bringing up a few of the well worn but true 
sayings regarding safety: don’t adjust the 
meter zero set screw when there is voltage 
applied to the circuit—there isn’t much be¬ 
tween you and the HV—just a little piece of 
plastic (and some meters use metal adjusting 
screws). Keep one hand in your pocket when 
playing around with live wires, etc. The tube 
is HOT—don’t touch it or spill water or other 
liquid on it. 

The circuit mentioned above is not new. 
but it is seldom used due to the need for 
more components than a simple resistor bank 
contains. For the experimenter, however, it 
has the advantage of being variable, and the 
parts used are such that most hams and ex¬ 
perimenters can readily obtain them. The cir¬ 
cuit could also be used as a bleeder resistor 
and could be built into a power supply if 
desired. Also, while the tubes mentioned have 
been in the 100 to 600 watt range, there is no 
reason why larger or smaller tubes could not 
be used. . . . Lyman 
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Quick and Easy 

Add-on Neutralization 


Ever build what you thought was going to 
be “just a simple straightforward amplifier’ 
when you found you needed a little more gain, 
a little more isolation, a little more power, or 
all three and then find you can't eliminate 
self-oscillation? I just did. And it oscillated. 
Bad. Lit a bulb with no rf input, just from 
it’s own nasty little internal grid-plate capaci- 

ty. 

This was a 5763 amplifier on 50 megacycles 
driven by half of a 12AT7 crystal oscillator. 
Nothing to it. Done every day. But, after it 
was built with great care to make a nice 
input circuit, which tuned well out on both 
sides of 50 me, very complete shielding, and 
an equally nice tuning plate circuit, it had self¬ 
oscillation. 

Now I’ve fought this sort of thing since 
1938, and that’s about 26 years, but I find 
there’s still a lot to learn. So young lads start¬ 
ing out today probably need a little assistance. 
I sure did. Now what do the books say? Some 
of the “best” are worse than useless! Listen to 
this one. “Any amplifier will oscillate if suffi¬ 
cient energy having the same frequency and 
the same phase as the grid voltage is fed 
back from the plate circuit to the grid dr- 
cuit. 

If you think a little about the energy fed 
from a plate to a grid by the internal Cgp of 
the tube, you will see that this is in phase or 
nearly so. And this is not the proper phase for 
a vacuum tube oscillator, which as I’m sure 
you know, should be out of phase. Grid going 
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Fig. 1. "Outboard" neutralizing circuit. 


positive, plate going negative, etc. Actually a 
tube which is self-oscillating does so in spite 
of the phase effect. There is some phase shift 
in the small Cgp and the frequency of the 
plate and grid circuits are not exactly in tune 
either. Remember how a crystal oscillator 
tunes “up one side” and then jumps out of 
oscillation? 

Now the funny thing is that proper neu¬ 
tralizing energy which is fed back by the 
neutralizing circuit is in the correct phase for 
oscillation! That is, 180 degrees out of phase. 
Of course, if you will look back at the pre¬ 
vious paragraph you will see that the nuisance 
feedback from plate to grid through the GP 
capacity is in phase, so that neutralizing en¬ 
ergy would have to be out of phase to cancel it. 

Let’s take the tube I used above, the 5763. 
Here’s a good tube. Used in loads of circuits. 
Does anyone tell you whether or not it has to 
be neutralized? No Sir. I haven’t found a word 
on that yet. You look up the Cgp ard find that 
it is listed as only .3 (three tenths) of one 
micro-micro-farad. That’s pretty small isn’t 
it? Or is it? Will it self osculate? Should you 

ip 

first build a split tank with a neutralizing ca¬ 
pacitor over to the grid? You’d think the hand- 
bookers suddenly ran out of ink! Let s look at 
a tube which we know is generally not neu¬ 
tralized. The 6BA6, for example. Ah hah! The 
Cgp is only .0035 max. Thirty-five ten thou¬ 
sandths of a micro-micro-farad. That’s real 
small! 

The 807 has a Cgp of .2 mmf which is 
where a lot of that tishe’s instability comes 
from. In the 2C39, a triode, but generally 
used in grounded grid circuits, with the cath¬ 
ode the active element that could generate 
trouble, we find that the Ckp (note, plate to 
cathode ) is .035 max. Not quite as good as 
the 6BA6 but a good deal better than a lot 
of other transmitting tubes. 

So, how do you know when to build a 
neutralizing circuit in or not? You don’t really. 
The books don’t tell you. I generally figure 
that when the Cgp is in two decimal places 
or less, like ,05, you mat/ not need to neu¬ 
tralize. If it’s in the tenths, like .2 or more, 
you probably will. You can also see that due 
















Fig. 2 



to the natural-born increase in power through 
a small capcitor with increasing frequency 
where this will lead you to on VHF or UHF. 

Note that the 6AK5 has a Cgp of .02, quite 
a bit more than the 6BA6. The 6AK5 was 
found in lots of places where perhaps it should 
not have been, but all’s fair in love and war, 
and that was a war tube. 

One of my favorite transmitting tubes is the 
quick-heating 7 watter, the 5618. However, 
its Cgp is .24 so I have always had to neutral¬ 
ize it. 

So by now you get the general idea, and 
if you did build that amplifier without the 
usual neutralizing tank circuit, or can't make 
up your mind, or just plain don’t want to, 
never mind. We are about to show you how 
to add it on later as an after thought. Easy 
like. You know, “No time like the future for 
things that don’t stuit yer.” Of course, you 
may belong to the “No time like the present 
for things that aren’t pleasant” school. 

Actually, this neutralizing circuit works 
even with a high-gain grounded cathode tri- 
ode on two meters, so I’m going to try it 
every time from now on myself. Even on 432 
1 hope. 

So lar it has worked every time. Just build 
Lip a good grid circuit, use good shielding, a 
good plate circuit, fire it up, watch your grid 
drive go as you tune through resonance with 
the plate circuit, and then go to work and 
neutralize it. Of course you can build it in 
first, if you insist. 

Just put a few turns of reverse phase wind¬ 
ing (Ln) in or around L2 and couple it over 
:o the grid, through the shield, with Cn for 
amplitude adjustment. Remember that this re¬ 
verse phase is just what the doctor ordered 
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• ONNECTION5 FOR COIL 
*OUND OPPOSITE DlHeCTiO- 


to make an oscillator and can be done in more 
ways than one. If you wind Ln in the same 
direction, that is clock-wise, or counter-clock¬ 
wise, as L2 is wound, use the opposite end 
from the plate to get the out of phase energy. 
See Fig. 2. 

If you wind it in the opposite direction 
from the plate coil L2, use the same end to 
get the out of phase energy. See Fig. 3. 

There’s a real fancy deal going on here in 
fundamental magnetic coupiifng like left and 
right hand snail shells, blit we ll leave that to 
the Scientific American. Some smart trans¬ 
former people can wiggle three fingers so as to 
point in three different directions at once, and 
call this the magnetic rule of thumb. Never 
mind, just remember “with a tube oscillator 
coil, put the plate on one end and the grid on 
the other.” 

Also, you can put Ln almost anywhere and 
it will work. On the end of L2, interleaved, 
inside L2, or outside. I’ve tried it. 

To adjust Cn, do like the books say. I use a 
tuned circuit detector. It helps to be sure just 
what frequency you are neutralizing. Plug the 
detector right into the output jack, but, unless 
you have lots of spare diodes, don’t turn on 
the amplifier plate and screen supply! 

It is really helpful to watch that meter (the 
diode meter) go down to, or near, zero, in 
the neutralizing null, ft kind of restores your 
confidence in the fact that, if the theory you’re 
using is correct and if your circuit is built 
right, it is a law of nature that it must work! 
And, I almost forgot, you can use that same 
detector, with a little transistor amplifier and 
a pair of “Hi-Fi” padded earphones, the kind 
with the real big large pads on them, to 'isten 
to your own modulation. But don’t plug it in¬ 
to the rf output with the power on! Just have 
it nearby! And be sure it’s the diode you’re 
listening to. The af amplifier can pick up rf 
and rectify it plenty loud, but you won’t like 
that modulation. Another reason for the tuned 
detector. It works FB for almost any purpose. 
It also goes to 432, with a strap for LI. Also 
ditto for a 1215-1296 megacycles detector. 

I hope this helps you to make better rigs 
easier, especially on VHF and UHF. 

. . . K1CLL 
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Louis Berman W6TAQ 
1020 Laguna Ave. 
Burlingame, Calif. 
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I. HOLD MAP FACING NORTH 

2. ROTATE MAP SO THAT 
CURRENT MONTH IS AT TOP 
THIS POSITIONS THE DIPPER 
AT 9 PM 

3. FOR LATER TJME,ROTATE MAP 15' 
PER HOUR CCW; FOR EARLIER TIME,] 
PER HOUR CW. , P0LAR|S 
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Polar vs. Solar 

Beam 

Orientation 


One of the common methods ol orienting a 
beam antenna is to align the boom in the 
direction of the Pole Star. Since Polaris ro¬ 
tates daily counterclockwise around the north 
celestial pole in a circle whose radius is ap¬ 
proximately 1 \ the error in true north indi¬ 
cation need not exceed 1°. 

To assist in locating the Pole Star, the 
“Pointers” of the Big Dipper are often used as 
a guide. Instructions are given in Diagram 
A for proper identification of the Pole Star. 

Using the angular distance of 5° between 
the Pointers as a yardstick, one easily identifies 

m * * 


Polaris as a fairly bright star (second magni¬ 
tude) 27° from the top Pointer at an altitude 
above the north point of the horizon corre¬ 
sponding to the observer’s latitude. 

The Polaris method of beam orientation is 
not available to observers in the southern 
hemisphere because there is no accommodat¬ 
ing star of comparable brightness close to 
the south celestial pole. One shaft of the 
Southern Cross (Gacrux to Acmx) points 
roughly to the south celestial pole and could 
be used in a pinch. On the other hand, the 
solar method is good anywhere in the world 


TABLE I LMT OF SUN'S MERIDIAN PASSAGE 



Jan 

Feb 

Mar 

Apr 

Mav 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec- 

1 

1203 

1214 

1212 

1204 

1157 

1158 

1204 

1206 

1200 

1150 

1144 

1149 

10 

1207 

1214 

1210 

1201 

1156 

1159 

1205 

1205 

1157 

1147 

1144 

1153 

20 

1211 

1214 

1208 

1159 

1156 

1201 

1206 

1203 

1154 

1145 

1146 

1157 


TABLE II DIFFERENCE OF LONGITUDE CONVERSION 

(time in minutes) 


ARC 

TIME 

ARC 

TIME 

ARC 

TIME 

ARC 

TIME 

ARC 

TIME 

ARC 

TIME 

ARC 

TIME 

ARC 

TIME 

0 8 00’ 

0 

1°00’ 

4 

2°00’ 

8 

3°00' 

12 

4°00* 

16 

5°00' 

20 

6°00' 

24 

7°00* 

28 

0 15 

1 

1 15 

5 

2 15 

9 

3 15 

13 

4 15 

17 

5 15 

21 

6 15 

25 

7 15 

29 

0 30 

2 

1 30 

6 

2 30 

10 

3 30 

14 

4 30 

18 

5 30 

22 

6 30 

26 

7 30 

30 

0 45 

3 

1 45 

7 

2 45 

11 

3 45 

15 

4 45 

19 

5 45 

23 

6 45 

27 
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at any latitude and longitude. 

All one need know is his approximate longi¬ 
tude and the local mean time (LMT) of the 
sun s meridian passage. Table I lists this LMT 
on the first, tenth, and twentieth of each 
month. These values do not vary by more 
than about one minute from year to year. 
Even if the time is in error by four minutes, the 
angular error of the sun’s direction is only 1°. 

Since our clocks are based on standard or 
zone time, it is necessary to apply a longitude 
correction, converted to time units by mean 
of Table II, to the nearest standard meridian. 
The standard meridians are theoretically 
spaced 15° apart to the east or west of the 
Greenwich prime meridian. If the station 
longitude is east of the standard meridian, 
subtract the difference in longitude in time 
units between your station and the nearest 
standard meridian from the LM F; if the sta¬ 
tion longitude is west of the standard 
meridian, add the longitude difference in time 
units to the LMT. Thus, Standard Time or 
Zone Time = LMT ± Long, Dif. to Stand. 
Mer. 

To demonstrate the simplicity of the solar 
method, two examples are chosen. 

1) What is the standard time of meridian 
passage of the sun at Longitude 118°20' W 
on June 15? 

From Table l we interpolate a value of 
LMT = 1200. The nearest standard meridian 
is 120°W, The difference in longitude be¬ 
tween the station and the nearest standard 
meridian is 1°40. From Table II this amounts 
to 7 minutes. Since the station is east of the 
standard meridian. Pacific Standard Time of 
the sun’s meridian passage is PST = 1200- 
0007 = 1153. 

2) What is the standard time of meridian 
passage of the sun at Longitude 40 L9'E on 
December 8? 

From Table I, LMT = 1152. The difference 
in longitude between the station and the near¬ 
est standard meridian of 45°E is 4°4V whic 
by Table II is equivalent to 19 minutes. Since 
the station is west of the standard meridian, 
Standard Time of sun’s meridian passage is 

1152 + 0019 = 1211. 

About one minute before the sun is due 
south or north depending on your latitude, 
put on your dark glasses, stand back, point 
your antenna boom toward the sun as it cross¬ 
es the meridian, and set your direction indi¬ 
cator. It’s so simple; why bother to orient 
your beam at night with a tumbling flash¬ 
light? 

. . . W6TAQ 


CLF-401 

SLF-401 

THE HEAVILY OVERCROWDED BANDS with which to¬ 
day’s amateur is confronted has brought about the 
development of two highly specialized audio filters 
by the Selectronix Company. The characteristics of 
these filters have set new industrial standards in 
several respects: 

* Skirt of transition band cut off from 6 to 60 
db is literally five times sharper than the BEST me¬ 
chanical or crystal filters in the amateur radio field 

today! 

* Insertion loss is only 3 db. 

* The simple “speaker or phone line hook-up has 
never before been part of a previous high perform¬ 
ance filter system. 

ONE OF THESE FILTERS has been designed strictly 
for CW purposes—model CLF-401. The other is for 
SSB—model SLF401. Both have bandwidths chosen 
to be optimum UNDER QRM CONDITIONS: 200 cps 
and 1500 cps respectively.- An “In-Out” switch on 
the panel enables by-pass of the Selectronix filter 

when desired. 

WITHIN TEN DAYS after the purchase of any Selec¬ 
tronix product, you may return it via parcel post 
and receive full refund of the purchase price. This 
offer enables you to try our filters with complete 
confidence. 

WE HOPE you will enjoy the absolute ultimate in 
selectivity devices the next time QRM annoys you. 

CLF-401 $39.50 plus $2.00 postage and handling 
SLF-401 . $39.00 plus $2.00 postage and handling 


Write for more information or order direct. 

SELECTRONIX 

COMPANY 

1951 Selby Avenue 
Los Angeles, California 90025 


* Measured from audio roll off of most receivers of 200 
cycles. 
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Parallel Resistance Nomogram 


Solving for the resistance of a parallel re¬ 
sistance combination can be a tedious job, 
especially if there are more than two resist¬ 
ances in the combination. Series capacitors 
present exactly the same problem. The equation 

_ Ri R 2 

R1 + R2 

is fine for two resistances, but even this 
requires computation. The above nomogram 
allows solution of this type of problem in 
seconds, with an accuracy of 3% (most re¬ 
sistors have tolerances of 5% or 10%). In addi¬ 
tion, this nomogram can be used for any 
number of parallel resistors or series capacitors. 


Harvey B. Rock WA2BWQ 
1865 77th Street 
Brookyln, New York 11214 

A glance at the nomogram will reveal that 
the scales are calibrated from 0 to 10. It 
is very important to use resistors whose multi¬ 
pliers are the same (same number of places 
after the first number). Cases where the 
multipliers are different will be explained later. 
The operation of this nomogram will be best 
explained by the following example. 

Suppose we have a parallel combination of 
resistors with characteristic numbers of 3, 
6, 9, and 1. These could be, for example, 
3,000 ohms, 6000 ohms, 9000 ohms and 1000 
ohms, or, 30000 ohms, 60000 ohms, 90000 
ohms and 10000 ohms. Let us take for our 
example the parallel combination of Rj — 
3000 ohms, R 2 = 6000 ohms, R 3 =9000 ohms 
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FOR ANY C.B. OR HAM ANTENNA 


’ NO BODY HOLES ARE NECESSARY 


y FASTENS TO DECK LID IN MINUTES 


V SUPERIOR GROUND PLANE EFFECT 


V RADIATION EFFICIENCY INCREASED 
100% OVER BUMPER TYPE MOUNTS 


F CHROMED RIGID TEMPERED STEEL 


SPECIFY MODEL AND/OR ANTENNA STYLE 
DESIRED WITH CHECK OR MONEY ORDER FOR 
$8.95 (MICHIGAN RESIDENTS ADD 4 % SALES 
TAX) SHIPPED PREPAID WITH MONEY BACK 
GUARANTEE. DEALER INQUIRIES INVITED. 


* 8 .” 

POSTPAID 

• 

MODEL Cl03 
STANDARD 

BALL MOUNT 

• 

MODEL C750 
HOLE 


MODEL C375 
Vi* HOLE 


and R 4 — 1000 ohms. fo solve for the equiva¬ 
lent resistance of the circuit: connect “3” on 
the Rj scale with “6” on the R 2 scale. From 
the point where this line crosses the scale 
between these two, draw a line to “9” on 
the R 3 scale. Again, from the point where 
this line crosses the intermediate scale (R 2 
scale) draw a line to “1 on the R 4 scale. 
The point where this crosses the intermediate 
scale is the equivalent resistance, which in 
this case is 0.6. Since each resistance was 
one thousand times the characteristic num¬ 
ber, the equivalent resistance is 600 ohms. 
If there were more resistors in parallel, we 
would continue in this manner, always in 
a counterclockwise direction. 

If we were working with series capacitors 
of values, for example, 3 pf, 6 pf, 9 pf. 
and I pf the result would be 0.6 pf. 

Going back to our resistor problem, suppose 
in addition to the four resistors above, we 
also had in parallel a 200 ohm resistor. Since 
this is just like having a 200 ohm resistor 
in parallel with a 600 ohm equivalent resistor, 
we simply connect the “6’ point on Ri with 
the “2” point on R 2 and read off 1.5 or 
150 ohms. Doing it takes less time than ex¬ 
plaining it. 

. . . WA2BWQ 


The Amateur Radio Handbook 

This fabulous hardbound 540 page handbook completely 
and thoroughly covers every aspect of amateur radio: 
tubes, transistors, receivers, transmitters, VHF gear, 
antennas, sideband, FM, mobile gear, noise, power sup¬ 
plies and much, much more. This handbook is a necessity 
of the building ham. Published by the RSGB. $5.50 

Radio Data Reference Book 

Have you noticed a basic lack in your ARRL handbook? 
The RSGB Radio Data Reference Book supplies everything 
left out and far more. It contains all of the formulae 
you'll ever need in one hardbound book. Also contains 
complete design information on RF power amplifiers, pi 
nets, tanks, filters, antenna design charts, coil data, 
math, and a tremendous amount more. You need this one. 

$2.25 

Order 73 Magazine Peterborough, N. H. 


ATTENTION VHF'ERS 

Send for a sample of the VHF’ER, the magazine for 
serious VHF-UHF hams. Ideal for anyone interestedjn 
improving his knowledge of the most interesting field 
in ham radio. 

Subscriptions: $2 per year 

$3 foreign 

THE VHF'ER 

Parks Laboratories 
Route 2 

Beaverton, Oregon 
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Another RF amplifier 
for the Jf32*er in July ’6^. 



or 432 


Digging hard into the practical possibilities 
of low-cost amplifier tubes for 432 megacy¬ 
cles, we found (after building an odd % dozen 
or so amplifiers) that well over 20 db gain is 
possible with a 6AM4 tube at this frequency, 
with a stable circuit. Including this high gain 
unit, we are ihus describing three 432 mega¬ 
cycle amplifiers using tubes, which should be 
enough to choose from. 

This one, (see Figs. 1 & 2) using a straight 
J4 wave line beginning with the grounded 
end of the plate strap line, through the socket 
pins, on tl trough the plate structure itself, 
and ending up with the top of the plate as 
the hottest to if (or open end portion of the 
line), seems to have more gain than the pre¬ 
vious one described in which the plate was 
tapped on to the plate line. You have to be 
more careful with unwanted grid inductance 
though, due to the gain. This is the inductance 
you don't want, and that you thought you elim- 
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TEFLON 
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-XCa —°b 


€,= OOI 3/16 SQUARE 
C z * 001 3/16 SQUARE 
C„* TAB (SEE TEXT) 

C,= ALL 001 , 250 V 

SMALL AS OBTAINABLE 


hammarluno 

MAC -5 


COPPER STRAP 
1-3/8“ LONG, TO BEND. 
BEND IS 1/4" LONG 


Fig. 1—Front "inside" view of rear wall 
high gain 432 me Amplifier 



Bill Hoisington KICLL 
Peterborough, N. H. 

mated by grounding all those five grid pins! 

Also, just as a confirmation of the old warn¬ 
ing about bakelite on high frequencies, I 
built one of these units with a bakelite 9 pin 
socket. Gain of about 9 db! Ugh! Null sed. 

It really pays off at 432 to look up and get 
the thin version of the porcelain sockets. This 
thin version allows the socket pins to grab 
the tube pins way up close to the glass. 

Note t tat the plate structure of the tube 
(to a certain extent) along with the shield of 
the tube, forms a partial cylindrical cavity for 
the plate eicruit 

Fig. 1 shows a view of the back wall of the 
unit. In a sense, everything except the tuning 
capacitor is referred to the back wall as 
ground. It is hard enough to find a “ground” 
at 432 megacycles, so I’m mentioning this 
one. It is quite efficient also. Items needing 
such rf reference to ground are: the input 
jack outer conductor, the five grids, the two 
heater connections, the rf output jack outer 
connections, the plate line cold end bypass 
capacitors, and the tuning capacitor. This last 
is actually referred to the front wall, but that 
is still OK, if used as shown. 

Still talking about grounding, I also used 
on one of the units a socket which was 
definitely not UHF. It was of good porcelain, 
but the pins were quite long. With everything 
buttoned down tight I still got feedback oscil¬ 
lation at one spot on the dial (without plate 
load). With all the five grids grounded, one 
of them made a loop about an inch long- 
starting from the wall, up to the pin, and 
clown through the tube base to the actual 
grid structure. This was enough to cause 
the feedback. Note (as mentioned before) 
this is a high gain, high Q job. Operating 
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UNIVAC MAGNETIC STORAGE DRUM 

Removed from equipment, approx. 100 heads, most 
have mating plugs attached. Motor drive 12,000 
RPM, 3 phase AC 115 volt 420 cycle. Overall approx. 
19 inches. Only a few available. $100.00 



UNIVAC WIRED MEMORY PLANES 

As shown, each section on plane 10x12 cores with 
12 sections to the plane for a total of 1,440 cores. 
All wiring to the cores terminated by printed cir¬ 
cuitry to two sets of printed circuit contacts. Ex¬ 
cellent condition, fully guaranteed. 12 inches wide. 

$12.00 frame, 10 for $100.00 
nuArc ARC LAMP for negative making, offset plate 
making, or printed circuit work. Model N-110 orig¬ 
inal cost $550.00. Slightly used, good shape. Light 
intensity 7,200 foot candles at 3 feet. Color temp. 
7,000° K. Spec sheet available fully detailed with 
picture. Ideal for photographic printed circuit work. 

$150.00 


TRANSISTRON TRANSISTOR BONANZA 


An exceptional assortment of Transistron factory marked material. Most of these sell for over $6,00 each. 
Your choice of the following at only 75c each or $7.50 the dozen. Fully marked with 2N numbers, long 

leads. All listed are 2N numbers, we left off the 2N to save space. 

339 - 340 - 341 - 342 - 343 - 497 • 498 - 547 - 549 - 550 - 551 - 552 - 706 - 728 - 729 - 735 - 

736 - 740 - 754 - 755 - 839 - 840 - 841 - 842 • 843 - 844 - 845 - 1055 - 1116 - 1140 * 1206 - 1207 

- 2040 * 2041 - 2427 


Meshna's new Spring catalog now ready. Send 20c 
for yours before they are all gone. 

19 ALLERTON ST., LYNN, MASS. All Material F.O.B. Lynn, Mass. 



without the plate load is, of course, done 
intentionally in order to find the feedback. 
Wit 1 1 the over 20 db gain, this means that one 
microvolt coming back to the grid circuit 
(supposedly grounded) can produce over 100 
microvolts in the plate, etc., etc. The remedy 
was to strap over all the grids. Better, of 
course, is a thin UHF socket. 

The results with this amplifier were worth 
the effort. A good tuning range is obtained 
with for this frequency) a large “store- 
bought” parallel tuning capacitor, running 


THIS BACK WALL 6AM4 

IS 4-1/2" LONG 
BY 1-5/8“ HIGH 
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,NYLON 
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A 


CA 
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TEFLON 

TAPE 

BRASS 

PLATE 

SOLDER 


HAMMARLUNO 
MAC-5 


THIS WALL IS 


THIS SHIELD GROUNDED 3-1/2" LONG 

(SOLDERED) TO THE BACK 
WALL. BASE, FRONT WALL, 

SOCKET CENTER PIN. AND 
SOME GRID PINS. 


Fig. 2—Top view, 6AM4 high gain wide 
range 432 me Amplifier 


from under 400 megacycles to over 475. This 
can be trimmed ater if you wish. No oscilla¬ 
tion occurs, even with the over 20 db gain. 
The nice thing about this much gain is that 
you can throw away some by overcoupling the 
output circuit if you want to, for greater band¬ 
width. Co does this. Co is a small copper tab 
about /-» inch long soldered directly to the 
output jack center conductor. It lies flat 
against 1,1, which has Teflon tape over it at 
this point, and can be bent closer or further 
from LI as needed. This adjustment depends 
on mixer loading, cable, etc. 

The high Q of this circuit should keep out 
lots of unwanted signals. Don’t forget 70 
more Tee Vee channels are coming up! And 
all of them above 432! 

The plate return or B plus bypassing, has 
now become a “science” here. A thin brass 
plate about % inch by one inch is bolted onto 
the wall, with Teflon between. Then four 
1000 mmfd discs are soldered on. These 
must be the smallest you can get that will 
take 250 volts, and the leads must be about 
1/16 of an inch long. No more! 

fust a reminder here of another tube choice, 
the 6AN4 job, also in 73 Mag. So now you 
have a choice of three amplifiers for 432. 
Solid state ones being written up also. More 
coming. . . . K1CLL 
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The Nationa 


HRO-500 

Wayne Green W2NSD/1 


Perhaps I’m not the best person in the world 
to test something as expensive as this. When 
the original HRO came out some thirty-odd 
years ago I looked at it with awe and longing. 
By the time finally could afford one they 
were just a little out of date . . . about two 
years ago. 

But here I sit, through the kindness of Na¬ 
tional, with an HRO-500. True, it has to go 
back, but in the interim I will be able to men¬ 
tion to a few hundred fellows quite casually 
that, yes, I’m using the 500 here. 

The more ! use the 500 the more convinced 

I am that all ham receivers will eventually 

# 

have to adopt the one kc per division t\pe of 
hir ing. The old HRO had that on some bands 
. . . as did the NC-lOl, and it is awfully easy 
to get used to. Collins cottoned on to this idea 
too. 

The 500, being transistorized, snaps on im¬ 
mediately when you flick tine switch. I like 
that. It gets me on the air a lot more than 
when 1 have to turn on my receiver and wait 
for it to warm up so 1 can hear what is happen¬ 
ing. Perhaps I am more impatient than most 
people. Ot course not only is the warm up 
period almost instantaneous, so is the warm up 
drift period. Brings to mind my old SX-28, 
which used to drift about 50 kc on 20 meters 
as it wanned up to its task. When I remember 
that, I guess Tm not quite as furious over the 
garbage eating \V2 that borrowed it one day 
and proceeded to sell it and pocket the money. 

The general coverage receivers that I’ve used 


in the past were never quite adequate for 
optimum ham band usage . . . the 500, which 
tunes continuously from 5 kc to 30 me, seems 
to sacrifice nothing for this flexibility. 

The most unusual aspect of the 5il0 is the 
frequency synthesizer which permits you to 
time any 50< kc segment of the five band¬ 
switching bands. The basic bands are: 

0-1.5 me; 1.5-4.0 me; 4.0-10 me; 10-20 me; 

20-30 me. 

As vou tune the svnthesizer the first numbers 
of the frequency you are tuning light up over 
the dial. The PW dial is calibrated to one kc 
and the 10 kc readings are indicated in the 
PW windows. By the way, one turn of the 
outside PW knob equals 10 kc, which makes 
tuning in QRM a snap, though it gives you a 
bit of a workout when you swing from one end 
of the band to the other. I think they said 
something about twelve feet of bandspread 
. . . that’s about right. The result of all this is 
that yon have sixty bandspread bands you can 
tune, all with one kc per dial division . . . and, 
thanks to the synthesizer, you don’t have to 
have sixty crystals to do it. 

While the 500 cycle selectivity position is 
fine for CW and the 2.5 kc position is great 
for SSB, the receiver does have a 5 kc to 8 kc 
position for “hi fi listening or, I suppose, 
multiplex RTTY or something. 

Those of you who have used the 75A4 or 
the 2A receivers will appreciate the value of 
the passband tuning on the 500. This is won¬ 
derful for SSB and 1 W work where QRM is a 
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problem . . . something not altogether foreign 
:o our amateur bands. Another har dy gadget 
rvhen the interference piles up is t he ‘Rejection 
rune” control which swings a deep notch 
(50 db) across the passband for you, removing 
leterodvnes. 

The Automatic Gain Control system keeps 
he output steady within less than 10 db with 
i variation in input of from 5 to 50,000 miero- 
/olts: There is also an adjustment for matching 
he action of this circuit to various levels of 
background noise. 

The S-meter is calibrated accurately. Who 
mows what will happen to us when we can 
jelieve S-meters. Imagine the impact on DX 
tations when you tell them what their signal 
trength really is! I’ve been doing this and for 
ome strange reason many of them have taken 
. second look at their S-meters and lowered 
ny signal repo its. Hmmm. Honesty is the best 
>olicy and the 500 is honest. 

Another nice feature of this receiver is that 
t will operate directly from a 12 volt source if 
on want to use it in the car or on a trip. The 
100 ma that it draws doesn’t even strain a 
mall lantern battery . . . imagine, you can get 
ar away from all line noise and hear what a 
adio should really sound like. 

Oh, there are a lot more interesting features 
o the 500, but if you go out and spend $1300 
or a receiver yon certainly want to have a few 
urprises waiting for you. 

1 dunno who is responsible for making the 
1RO-500 look so good, but they should get a 
aise. 

. . . W2NSD/1 



"OK on this being your 496th skip contact 
on CB, OM. We do QSL ... os a matter of 
fact, I'm making out o card for you right 
now." 



BUDDY NUVISTOR PRE-AMP 
2M - $9.95 6M - $8.95 

★ Increases sensitivity up to 20 db. 

★ Small size 2 x 23V' fits anywhere 

★ Completely wired and assembled 

I ★ Reduces images 

★ Improves selectivity 

★ Simply installed 

★ CB model $7.95 

Autronics Corporation 

180 North Vinedo Avenue 
Pasadena, California 


HYE-QUE ANTENNA-FEEDLINE CONNECTOR 

New 3-3ft-1 molded plastk-and-metaf 
fitting provides; coax feeder connec¬ 
tion, heavy copper leads to elements, 
antenna center support. Hye-Gue I 
Connector fits standard PL259* Rein¬ 
forced, weather protec ten, ultra-effi¬ 
cient. At your ham store, or $2.95 
ppd. Companion Insulators, 2 for 99c 
pprf. Includes complete instructions. 

BUDWIG MFG. CO.. P.0. Box 97. Ramona,Calif.92065 



r *TW0-WAY* ] 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

, PO BOX 2366 KANSAS CITY, MO. j 


-- -- — 

ARROW SPECIALS 


Panadapter- 

—1P69C/ALA2. See 

June 

1964 issue 

of 73. 

New with 

tubes 

$22.50 


Used with 

tubes 

St 7.50 


Collins —Single Side Bond multiplex generator us¬ 
ing mechanical filter FS4Z-2 or similar. With 
schematic and data, $22.50 


schematic and data, $22.50 


APX&—Transponder for 1215 me. Excellent less 
tubes. 30#. $7.95 


2C39A—Triple/ cavity—less tube, $3*95 

2500—Cavity tuner for IfMO, IB43 and JB37. New, 
less tubes. $3.95 


416B—Cavity complete with 416B tube. $12.95 

Nicad Batteries 

1.2 v-4 amp hour capacity. $1.49 per cell. 

Battery of 24 per above in metal container $31.00 
1.25 v-20 amp hour capacity. $3.75 per cell. 


Silicon Controlled rectifier GEC40B. 25 amp. $3.95 
Silicon top hat. 600 piv-200 ma. $.39 

Selenium rectifier. 30 v-1 amp. $*49 

Selenium rectifier. 52 v-2 amp. $1*79 

Diodes—assorted—all new. 10 for $1*50 


LM—Frequency Meter 125 to 20000 Kc—Complete with 
original Calibration Book in excellent condition. $47.50 

ARROW SALES-CHIC AGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO 16, ILLINOIS 

Send for Catalog #131—FREE— 
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Dear Wayne: 

In reference to the June issue of the 73 magazine. 
Letters, portion, many of us of the Yakima Amateur Radio 
Club, have read the letter from the person who calts him¬ 
self the Yakima '!am, and wish to state the following: 

First, a person who uses such words as hell, you nut, 
and etc., apparently does not have any other way to express 
himself. 

Second, we feel sure that the said letter would never 
have been approved by the club, while we may or may not 
agree with statements you have made in the past. 

Third, we strongly feel that anyone who does not have 
the decency to sign his name to a letter, should not be 
allowed to have the letter published. As, even in court, the 
one has the right to face his accuser. 

Fourth, to out knowledge, no so called CHECK has 
been made on your so called charges. 

Garrett Derrey W7ZMS, Pres, 
Yakima Amateur Radio Club 

P.S. This letter has been read and approved by the Board 
of Directors of the Yakima Amateur Radio Club. 

1. Hell nut, eic. t are expressive . 2. Thank you. 3- Signed 
or unsigned the chap who sent the letter has a view which 
should be considered , 4* Check the "charges” and see if Vm 
lying. Many others have verified every statement that I have 
made. 

Dear Wayne: 

I just don't understand how a person that can put out 
such a wonderful technical magazine can be so far oil 
base in the field of amateur radio politics 1 Referring to 
your June editorial I can agree with only a very few of 
the points you are trying to make. I do not feel out of 
line in making these statements because in all my conver¬ 
sations with other hams the majority of them feel the same 
—i.e., that you are some kind of nut ! ! 

At a recent club meeting there were over 85 members 
present and Docket 15928 was discussed. There was no 
hostility to it at all. With two exceptions most people 
appeared to accept it. The Call Letter changes and Advance 
Class Downgrading were the only exceptions. They didn't 
feel like the ARRL had pulled any kind of swindle. From 
monitoring many QSO's here on the West Coast I get 
the impression that the greatest majority of the people 
feel the same way. 

Now the question is-—are we out here on the West Coast 
getting an incorrect picture of the overall opinion—or are 
you indeed "some kind of nut”? 

I certainly don't like you to be the spokesman for the 
group if you are not reflecting the true picture. 

Please take stock of this thing again, are you just trying 
to sell magazines or are you truly doing the best thing for 
amateur radio? 

Ed Munsell W6PCP 
Los Angeles, California 

Dear Wayne: 

I would like to see you champion some CW privileges 
on one or more of the low bands for Technicians. It seems 
to me this goes along with increasing the Novice to two 
years and incentive licensing. Despite the FCC's intent, the 
Technician license has become an intermediate step to the 
General. Now it is extremely difficult to improve one's CW 
(on the air) on the VHF frequencies alone. 

John Ott K9AHX 
Lafayette* Indiana 

John, when someone comes up with a good reason why we 
should continue the CW test, I might go along with you. 


Dear Wayne, 

Got to looking at ARRL/QST leadoff idiotorial in April 
QST. This is probably their April fool item. It does not 
flatter those that read it. Like "In fact, by the power of 
his ballot, the member can require that his representative 
take the time and make the effort to become adequately 
informed as to membership needs and desires.” 

Like Mort Kahn didn't do for the last few years of 
his directorship, maybe? 

Wonder what you can make out of this:—I wrote Dick 
Baldwin some time ago and getting a reply was startled 
to note that he was now "Assistant General Manager,” 
This got me to thinking * * , went thru QST's back to 
mid year of 63 (I think) and he was still listed m QST 
as Editor, but not A.G.M. for June QST of said year 
(June mag going to press sometime in mid-May I reckon) 

. . , but looking thru later issues found that the switcheroo 
took place in 2nd half of said year . . . got to looking up 
the minutes of ARRL Bored of Directors, also Executive 
Committee minutes (as reported in Q-ST) but no informa¬ 
tion. Looked up all notes about changes in staff (Paren¬ 
thetical thought: did you ever notice that they tell of up¬ 
ward changes in their staff, but seldom if ever tell that joe 
Bloiigh left to go to work elsewhere?)) 

Anyway, I looked all around in those "Happenings of 
the month” and while they reported about some office- 
clerk going up by half-a-notcli, no news about Dick Bald¬ 
win and his elevation to AGM. I responded to DR*s letter 
by the way & offered up congrats upon his elevation to 
heir-apparent status & asked "when did it happen?” but 
he was mum about this 110%. Hmmm , . , 1 wonder . , . 

Wrote to League a month ago. Said please send annual 
report (copy or summary) so I can see how we’re doing. 
Got reply as follows: "Dear OM: Enclosed is our state* 
ment for 1963. The 1964 one is now in the works, but 
won't be available until after the annual meeting of the 
ARRL Board of Directors in May. 73, Gary L. Foskett, 
WlECH Assistant Secretary” I responded last week, bul 
I felt that maybe you could put the thought to greatei 
function. I commented, in effect: Thanks, but I still 
would appreciate a copy of the 1964 annual report. . . . 1 
own stocks in a couple small corporations, belong to a 
couple of fraternal & charitable organizations, etc. anc 
they all depend upon my interest and confidence in then 
operations for my continued support. With annual reports 
coming out m June (After BoD annual meeting & ap’ 
proval, plus trip to printers) when everybody’s thinking 
of vacation, how can the typical Joe Blow League mem 
ber think intelligently with 6 month old information (ever 
if bona-fide)?? In short, how can the guys in the Leagui 
tell the Directors what to do in the year ahead, if the HQ 
gang says you can } t have 64 report until mid-65, after thi 
Board meeting? In newspaper game, saying sez: "Nothing 
so dead as YDA's news,” So . * * get your hot rreports 
here fellows, get cm 150 to 180 days old! ! 

Got to thinking, it might be advisable for some righ 
teous-looking member to inquire of ARRL, "Kin I sec 
your contribution books for the new Bldg Fund?” ] 
wonder who these wonderful gentlemen were who prom 
ised to pony-up on the 2-for-l offer. You know, if lh< 
ARRL put up 10 K bucks more, the “mystery donor* 
will put up another 10K. Who could the mystery donor! 
(mystery sponsors) be?? They say he who pays piper 
calls honorable tune . . . 

Firmly believe that vour editorial balance is very good 
I sense (maybe wrong) that the average guy won't tak< 
too heavy a diet of criticism, even tho it's 100% right 
That's human nature for you. Look what the Englisl 
people did for Winston Churchill. He did everything righ 
most of the time during WW2, but the British voters stil 
“turned him out” at the polls in *46, or rather the part] 
he headed. Hi. 

Believe strongly that your main rock-of-support is It 
having an excellent technical journal « . , keep the FI 
technical stuff flowing & you'll see that the readers wtl 
not object to your continual fault-pointing! 

I apprehend—from reading between the Hues—that thi 
must have been your decision already. . . . 

Neil Johnson W2QLI 
Tappan, New York 






TS 41 8A 400-1000 meg signal generators, AM, PM or CW emission 

Baird Atomic 1 62 Glow transfer counters ... 

Ballantine 300 Voltmeter. 

Millivac MV-17C Voltmeter Imv-lOOOV . . . . 

Dumont 304A scope with 264B voltage calibrator. 

Lambda C-281M 125-325 v, 200 ma. 

Lambda C-481M 125-325 v, 400 ma.. . . . 

Lambda C-881M 125-325 v, 800 ma.. .. 

Electronic Measurements 235AM 0-600 v, 0-500 ma . 

Electronic Measurements 234AM 0-300 v, 0-500 ma . . 

Electronic Measurements 204AB 0-500 v, 0-300 ma ...... 

DuMont 404 Pulse Generator 0.05-105 microsec . 

RCA WV 84A DC Microammeter without batteries. 

TS-497B 2-400 Meg Signal Generator with manual 



$325.00 
$100.00 
$60.00 
$75.00 
$100.00 
$60.00 
95.00 
125.00 
225.00 
125.00 
100.00 
175.00 
$30.00 

$225.00 



Tektronix 514D Scopes... $275.00 

All equipment used and surplus, in good condition. 

Orders FOB Cambridge, Mass. 

Sorry we do not issue catalogs or lists 

ELI HEFFRON & SONS, INC. 


321-329 ELM STREET CAMBRIDGE 39, MASS. EL 4-8572 


ARRL VHF Manual 

I just received a long awaited copy of the 
ARRL Radio Amateurs V.H.F. Manual by 
Ed Tilton W1HDQ. It’s quite a bargain—over 
325 pages for only $2. The book is written par- 
icularly for beginners, so it's perfectly under¬ 
standable, but contains plenty of interest to the 
nost advanced VHF ham as well. The first part 
)f the book gives a brief history of VIIF hain- 
ning and a discussion of the capabilities of the 
VI I F bands. Then chapters are devoted to 
iheory and practical construction of receivers, 
:onverters, preamps, transmitters, antennas, test 
equipment, etc. Most of the projects and in- 
"ormation in the book are adapted from Q S T 
irticles (I n fact, the extensive bibliography 
loesn’t even hint that other electronics maga¬ 
zines exist), but many of the projects are new 
ind interesting. I have a few small criticisms, 
:ucli as the scarcity of transistor projects and 
he great amount of space devoted to con- 
lensation of the recent QST articles on UHF 
)ulse systems in contrast to nothing practical 
in the simple duplex system that is more likely 
o appeal to beginners. Antennas seems to be 
hortehanged, but the 73 VHF Antenna Hand- 
wok will take care of that for you. 

But these are minor criticisms. All in all, it's 
in excellent book and one that every VHFer 


and prospective VHF’er will want to have. The 
newcomer will find that it contains a tremen¬ 
dous amount of practical information. The old- 
time will find some new projects, valuable 
reference and lots of opinions to argue about in 
time-honored ham fashion. 

. . . WA1CCH 



". . . and dear, Rodney's been the best little boy. 
He went into your hamshack three hours ago to 
play and I haven't heard a peep from him since." 

































Letter from G-ms 


Bhutan, June 13, 1965 
This is being written on my last day in Bhutan. During 
the past 5 months I have been into ALL the AC areas. 

I have had (without counting them exactly) over 30,000 
QSO’s on this trip, over 5,000 from AC3 and about that 
same number from AC4. Over 2,500 QSO's from each AC 
spot. If anyone needed AC spots for a new one I surely 
hope that they have worked tne by now. With the total of 
something like 20,000 or so QSO on my first stop here 
a few years ago, the total is now something like 50,000 
QSO T s from AC lands. I believe i have had more QSOs 
from AC land than I have had from W4BPD! 

F want to tell you of operating here. This is certainly 
the hardest spot in the world to work the USA. W4 this 
time was the hardest place to QSO, W8 was second hard¬ 
est. then the rest (starting with the easiest) : W6, W7, 
VES, VE7 a W2, Wh W3, VE2 and 3, W5, W9 t W0. It 
was not due to the fact that I was not on the air f you can 
bet your last buck I was there trying my very best to open 
no the band. Every dav I was on starting at 2300 until 
0330, then again at 1100 until 1830 GMT or until the 
band folded up completely. Boys, it was not ME, it was 
conditions, 1 tried my very best to dodge what QRM I 
could. Those commercial RTTY stations on 14035 and 
14065 caused me lots of trouble but I would try and 
sneak as close to them as possible, usually just below them 
a kc or two. On this portion of my trip i was stuck with 
transceive. T altered a transceiver here by adding a small 
trimmer condenser to it so T could tune about 12 kc be¬ 
low mv operating frequency. It worked fairly well, but 
was NO to w T ork the hoys In the USA ssb portion, T did 
have an old beat-up BC-348 that I had pepped up some¬ 
what and this was used when 1 worked the ssb boys, The 
best frequency seemed to be around 14101 or another fair 
frequency towards the end of my stay was around 14135 
to 14140 kc. During the past week or so I have had to 
stop trying to work the USA boys on ssb because the 
power transformer went up in smoke in the BC-348, I 
have found that this 50 cycles gives a regular power trans¬ 
former a fit, T suppose if the rig I were using was operat¬ 
ed as a regular ham would operate it. maybe 3 or 4 hours 
each day, it would he all OK for a long time. But when 
you operate each day 4 to S hours in the morning and 
then again 9 to 10 hours every night, and 50 cycles (may¬ 
be even 40 cycles—they do this to conserve petrol) then 

you can expect tilings really to heat up—and brother they 

DO, After the first 2 hours you can't hold your hand on 
the power transformer—-I don't see how it takes it. Of 
course, I turn the rig off every time I get a chance, even 

when I say QWC one boys, or gas in putt-putt, or chow 

time. If turning it off these few minutes cooled it down 
I certainly could not feel the difference BUT theoretically 
it should—so i did it every chance. Maybe the one in this 
rig is fire proof! You should see this poor old Hy Gain 
model 14AVQ antenna I have. The boys out in Lincoln, 
Nebraska made this one up specially for me, the maximum 
length of any portion of it is about 3 feet, with every sec¬ 
tion slipping into the next section. The spot to stop at on 
each section was marked with a Markall. This one now has 
gone up and down I suppose 20 or more times. It's been 
mounted many different ways, on many different supports : 
it's had a real beating, let me tell you. Usually the support 
is a big, bamboo pole about 60 or more meet high. These 
bamboos ’when they are green are quite heavy. The people 
who help me put it up usually cannot speak English, they 
have had no experience at all in putting up or taking down 
poles, so about 25% of the time they will let the pole get 
out of control, especially while taking it down, and then 
it's slam-bang and the whole works fiat mi the ground. It's 
murder to the antenna: it’s been bent (a few that will 
never come out), the traps are pushed in: in other words, 
it's a MESS, the darn thing still works FB and the SWR 
is still very, very low. It works a lot better than it looks. 

Something I just cannot understand is why at almost 
every place I operated that it's very easy to work the W2 
boys, If you take a map of the world and look at it and 
place a circle around W2 area and another around the 
AC area all you have is two small dots on a map. Can 
anyone explain to me why it was possible to have OSO's 


with just this W2 area without any difficulty at all, prac¬ 
tically every day? Do you think maybe that the W2 boys 
have a better organized group to hunt the DX and a bet¬ 
ter system to alert them to the fact that DX is on and 
coming through on such and such a frequency? 

On this trip into the AC lands I got to know the people 
a lot better and really saw the country. They have lots of 
strange customs up there. What do you think of trying to 
chase evil spirits or devils out of a power plant by burning 
yak butter lamps in each corner of the room: burning all 
kinds of very bad smelling things all around the power 
plant and then pounding on the plant itself, then praying 
to it, sprawling out fiat on the floor? Well I have seen this 
done and many many more such things are done in AC 
lands. This applies to transmitters and receivers also. After 
seeing and hearing of such things they begin to get you 
down and It looks like a lost battle when you are doing 
your very best to assist them in getting things repaired 
and in good working condition. 

I found a few very fine spots to operate from up there. 
Take ACS area. You come into a big wide valley that's 
about 5 miles wide. Right in Its middle there is a hill 
about 2.500 ft. high with no trees on top at all. You climb 
up there and then pull out your compass and BOY oh 
BOY the valley runs exactly NORTH and SOUTH, 
which Is in the exact direction for the USA, either by 
Short Path or Long Path, There are any number of spots 
here and there you come across. Well, it*s 9N1MM land 
next fellows, and after that, plans are not definite yet. 
Sure hope to work you all from every spot even If you 
don't need it for a NEW ONE 1 I like lots of QSO's ! 

* , . Gus 


VHF 

Bill Smith K CER 

1301 Churchill Ave. 

Sioux Falls, S. D. 

Last month I said that we would look at circular polar¬ 
ized antennas this month. Unfortunately, a heavy work 
load and never-ending weekend rains have prevented raising 
the antennas. Will try again next month. 

From my participation in the ARRL June VPIF con¬ 
test, it seems that six meters was open for all areas of the 
country, far different from last year. There should be 
some excellent scores. 

Tropospheric conditions are finally starling to come 
around in the midwest. The large stationary front which 
brought rain and devastation hy flood waters in Colorado 
during the third week of June led to the first iropo open- 
ing in the midwest since January sixth. Stations in South 
Dakota and Minnesota worked south to Texas, east to 
Arkansas and alt points in between, K5WXZ, W5AJG 
and W5JWL put good two meter signals into the upper 
midwest boosting states-worked totals. The signal levels 
were not especially strong but they were in for parts of 
three days. Better start watching the stationary fronts 
from now until late September. 

Sam and Helen Harris (W1BU, W1FZJ, W1HOY) 
have moved to Arecibo, Puerto Rico, where Sam will be 
working with the 1000 foot reflector, KP4BPZ was tc 
have been active on 432 me moonbounce July 3. Another 
test is scheduled for July 24 beginning at 1110 GMT with 
a two minute CW CQ on 432,000 me. The test will Iasi 
for just over two hours with calls being accepted between 
432,010 and 432.1000. SSB may also be tried. No twe 
meter operation Is planned, Sam said here in Sioux Falk 
during the April meeting that he doubted that KF4BPZ 
would operate on two because of the inconvenience it: 
moving equipment, etc. 

On the west coast W6DNG is continuing his 144 me 
EME (Earth-Moon-Earth) skeds with OmINL anc 
UA1DZ. Several of the west coast gang have reporter 
hearing the UA1 calling Bill. 

More reports on Oscar III have been received, Oscar if 
still sending back Hi’s erraticly as the beacon goes on anc 
off depending on the charge of the solar cells. The Oscai 
Association still would like your report if you haven4 
sent it in, 

W1QKA and W1DUB In Nashua, N. H. ? have beer 
running some interesting tests on 2415 me. They arc three 
miles apart, but have been bouncing CW pulses signak 








Pack Monadnock Mountain (2310 feet) for a 48 mile 
otal path* W1QKA says that the signals were about 30 
lb above the noise using modified APG-5's (2C43 oscil- 
ator) into four foot dishes at both ends. Both also used 
uperhets with 1N21F mixers, 6CW4 cascade if preamps, 
nodified APG-5 local oscillators 3 four stage 6AKS if 
implifiers and threshold detectors a la Kl 1 IX, 

Don't forget to send in your reports on interesting 
.ctivities* 

. * * K0CER 


A SEMICONDUCTORS 


Paul Franson WAlCCH 
Peterborough, N. H. 

As promised last month, here is a quick look at the most 
ommon parameters that transistor manufacturers use in 
ating their transistors: 

The maximum voltage that can be applied between 
lements of a transistor without risk of damage (breakdown 
oltage) : 

BVce Collector to emitter with the base open (not coll¬ 
ected to anything). Sometimes called BVceg. 

BVces Collector to emitter with base shorted to the 
Tiittcr, 

BVcer Collector to emitter with a resistor connected 
om base toemitter, 

BVcb Collector to base. Sometimes called BVcbo. 
BVejb Maximum reverse voltage from emitter to base. 
The B standing for breakdown is often omitted if there 
no possibility for confusion in specifications. 

Io Collector current. 

Ft Total transistor power dissipation, 

T( bo Current leakage between collector and base with 
te emitter open, 

Gb Frequency at which gain in common base configura- 
on drops to 70,7% of that at a low frequency (usually 1 

s) 

fir Gain-bandwidth product. Frequency at which the 
irrent gain drops to one, Le. no longer amplifies. 

Imax Maximum frequency at which the transistor 
;cillates. 

Some of these can be a bit tricky unless you know how 
interpret them. Your best bet is to use the specification 
ieets that you can get from the manufacturer or distribu- 
r. These spec sheets give typical circuits, noise figure, 
jssible gain, power outputs, etc., depending on the use 
e transistor is tended for, 

A new RCA transistor of considerable interest is the 
\ 7 3866. It's a silicon NPN triple-diffused planar transis- 
r which provides considerable power output at VHF 
d UHF with a reasonable price* It will put out as much 
two watts on two, and one on 432, Even more impor- 
nt, one watt is possible on two with 18 db of gain. On 
2, gain is about 9 db for one watt out, Voer is 55 volts, 
the 2N3866 is ok for automobile AM service, though 
s cutting it close. Ft is five watts. Price is only $4.95 
igly, considerably less than previous transistors with 
ese specs. Write RCA Electronic Components and de- 
:es, Commercial Engineering, Section 738, Harrison, 
]-* for spec sheets on the 2N3866. May as well get 
e on the 2N3478 while you're at it. 

* , . WAlCCH 


INCENTIVATE! 

Subscribe to 73 — $4 a year from 73, Peterborough, N. H. 


Aotiel 14 Transmitter Distributor with synchronous motor, 
ilide base and two instruction books. Brand new in 

iriginal case. $70 

llso model 14 typing reperforators synchronous motors 
or model 28, power supplies, etc. Send for free catalog. 

ATLANTIC SURPLUS SALES 

250 COLUMBIA STREET 
BROOKLYN, N. Y, 11231 
PHONE 212*855-7607 



A fortunate 


. I- purchase allow* us to offer these high 

priced computer grade transistors at such ridiculously 
low paces* All are mounted on printed circuit boards 
along with assorted components such as 'resistors, 
capacitors and a host of of her surprises* You pay only 
tor the transistors, ofcher parts are FREE! 

BUY 100 FOR $4*00 or 1000 FOR $35*00 PREPAID 


WHILE LIMITED 
QUANTITY LASTS 


... NOW TAKE ADVANTAGE OF THIS SPECIAL PRICE 


SEND YOUR ORDERS TO ALCO LAWRENCE, MASS. 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 

Write for literature. 

Send for a sample copy of the VHF’er, the 
only magazine for VHF and UHF hams. 
Parks Electronics, Rt. 2, Beaverton, Oregon 


OUR GOAL: TO HELP YOU BUILD A TV CAMERA!! 

(For less than $40) 

Enjoy the fun of building your own L I VE TV camera. 
Most of the components can be found right in your 
own junkbox. We furnish only the hard-to-lo cate parts 
and easy-to-follow construction plans, INTERESTED?? 
Send I0£ for more info. 

Box 396 ATV RESEARCH So. Sioux City, Nebr. 



CALL-LETTER SIGNS 

Order your call in neat 
2-ineh die cut letters 
with base. Just right for 
the shack. You assemble 
—Letters: 3/32" silver 
showcard stock. Base: 
Satin finish black plastic. 
Price $1.50 postpaid 
GIFT SHOP 
Box 73 

Nnrthfieidr Ohio 44D67 


R.W. AUGUST BARGAINS 

LM-21 FREQUENCY METER—Late type, Reconditioned & Re- 
calibrated. With crystal, New Calibration book & power 

r ig. $95.00 

CAPACITOR—For KW Power Supply 25MFD; Westing- 
house, Inerteen filled; Rated 2500vDC, Will handle 
4000vDC at lamp safely & up to SQOOvDC at lamp or 
less in an emergency. Ship wt. 32 lbs. BRAND NEW 

$12.95 

BC-1306 CONTROL BOX—Die cast case 53/s" x 3" x 27" 
with phone & mike jacks, vol. control & rotary switch. 
New 59c each 4/$2.O0 

BC-454 VARIABLE CAPACITOR—Three Gang. 25-147mmf. 

per section with geared drive. BRAND NEW $1.95 

902A CRT 2"—Takes octal socket, 6.3v Fil & up to 
500vDC Max, Only 7W' long. XInt for Rtty or modula¬ 
tion monitor. BRAND NEW S3.95 

MOTOROLA CRYSTAL OVEN—Takes one crystal in HC-6/U 
holder. Operates on 12vDC. Used good. $1.50 

MOTOROLA 2M WB FM MOBILE TRANSCEIVER—144-174MC 
10-15 Watts. FMTRU-40V. 12 vDC Used good less vibra¬ 
tors. $39.95 


WRITE FOR BULLETIN #42—LOADS OF BARGAINS 


Send check or money order—Minimum order $2.50 
PLEASE INCLUDE AMPLE POSTAGE—Excess refunded 
Minimum C.O.D. order $10.00 with 25% Deposit 

R. W. ELECTRONICS, INC. 

2244 South Michigan Ave. Dept, 738 

Chicago, Illinois 60616 Phone CAIumet 5-128T 































































Continued from p. 4. 

that jazz you should ask around a little bit. 
Perhaps I am more in touch with this than 
many of you, being an editor, but surely you 
know that the first working parametric am¬ 
plifier in the world was built by WIFZJ on six 
meters. Read Scientific American ... or read 
the article I ran in CQ by Sam at the time. 
Everyone thought it was a humor article . . . 
imagine, a receiver using a UHF pump oscil¬ 
lator . . . how ridiculous. Another even more 
recent first was the K2TKN Flying Noise Lock 
receiver which was a breakthrough in under- 
the-noise detection. This was in 73 first. Many 
of KICLL’s UHF techniques are finding their 
way into commercial applications. The RTTY 
gang have advanced the design ol converters 
considerably during the last few years and 
many of the current commercial designs are 
right out of 73. 

When the IT 17 wanted to conduct a propa¬ 
gation study of the world who did they turn 
to for facts and reports? The hams, of course. 
By the way, if you’d like to help with this 
project just drop a letter to OK1WI, Propaga¬ 
tion Study, ITU, Geneva 20, Switzerland. 

Have I covered all of our so-called bad 
points? Isn’t it about time that the League 
stopped poor-mouthing ham radio and spent 
some time and maybe even a little of our 
money in promoting us with the FCC? The 
FCC has no way to get a broad picture of ham 
radio . . . they get the TVI complaints . . . 
the petitions . . . the bickering letters . . . the 
grumbles. Sure, they read about our great 
work in Alaska. But they don’t read about the 
hundreds of other public services that we 
accomplish. The FCC doesn’t have a news 
clipping service to let them know all the things 
we are doing to help all over the country . . . 
they don’t see the hundreds of reports that 
come into League I! .> on our successes. Isn’t 
it about time they got a truer picture of ham 
radio? Isn’t it way past time? 

Before we let the FCC make major changes 
in ham radio we should take the time to see 

just what is really necessary. Write to the FCC 

* 

and ask them to extend the filing time on 
Docket 15928 until anuary 31, 1966. Let’s 
have some time to work out our own future 
instead of plunging into massive call changes, 
new exams for everyone, 20 words per minute, 
wholesale changes in most of our bands, etc. 

1 make a motion that Herb Hoover find out 
what ham radio is like in this day and age and 
then that he go to Washington and visit the 
FCC Commissioners and staff and tell them 
what he has found so we can get out of the 
trouble we are in. ferb will get to know ham 


radio by spending about a month on twenty 
and eighty meters, several hours a day, plus 
some time on six and two, and don’t forget 
a little 160 and 40. Ten and fifteen probably 
won’t be open much this summer. Now, about 
1000 if ISO’s later, he should zip down to 
Serrana Bank with WA6WTD who has a li¬ 
cense and is looking for company and taste 
DXing from the DX viewpoint for a few days. 
Next he should bone up on some technical 
topic and visit about ten ham clubs giving a 
technical talk . . . and not the usual apologies 
for 499 and viva ARRL speeches. Then he 
should try to grapple with the appliance oper¬ 
ators as they pop technical questions at him. 
A one month subscription to a newspaper 
clipping service wiP round out his portfolio 
and he wall be ready to answer every critical 
question the FCC can ask. By the time he is 
through 15928 will be in the wastebasket 
where it belongs. 

Things Are Good 

Lest we get too wrapped up in our little 
problems with the CC that the League has 
visited upon us, a look at the prospects before 
us is in order. 1 think we will get our license 
problems straightened out all OK ... so what's 
cooking elsewise? 

432 More and more activity on this band 
The advent of low cost front end transistors 
will, I think, revolutionize this band. Con¬ 
verters that used to cost hundreds of dollar: 
can now be surpassed with inexpensive simph 
units. I wouldn’t be surprised to see some come 
commercially available for around $20 soon 
Add to this the removal of Mr. Moonbounce 
WIFZJ to Arecibo, which is like giving a kic 
a job in a candy factory, and 1 think 432 wil 
be blossoming. The first skeds are for July 3rt 
and 24th . . . and there will probably be a lo 
more in the future. The day is here when any 
one who wants to work Puerto Rico on 43: 
can make it using a simple transistor con 
verier, a reasonably sized beam (say 100 ele 
ments) and a medium powered transmitter 
Now if we could just get a few more ham 
with 1000 foot dishes around we could have ; 
few more moon contacts. 

1.44 Activity is quite high on this band ant 
sideband activity is growing rapidly. I7he in 
creasing sunspots will probably bring us a la 
more aurora activity tills year, which is a res 
ball on both CW and SSB. It does take a fai 
antenna for consistent results . . . sixteen ele 
ments or more, and 20! I watts or better. 

50 Tropo is going strong on six meter 
these days with openings almost every da\ 
Tram up here in New Hampshire we can si 





SUBMINIATURE 

RELAYS 0 


3-TRANSISTOR 

□ .AMPLIFIER 

Only 3"x2"xV C *4 (10 

P F* d n f a ti p i r^li i f H » V 


D worth or 

• TTanj;l&tors 
9 Rectifier? 

• ('ondensers 

• Knob?. Colls 

• Resistors 

• Diodes* etc* 
Arid 25tf for 
Ilimdling', 


Actual Size 


PARTS by 
POUND 

500-1000 pcs. 

Worth $85. NOW 

] 

ONE POUND Disc Condensers 


05 WATT 

SILICON MESA 
POWER TRANSISTOR 

2N656 4 C t 

2N548 _ ^ 

npn For ■ 


BOTH 

GIFT 

PAKS 

FREE 

WITH 

$10 

ORDERS 


variety 


CHOOSE 

ANY 


Per pound 


F/flWOUS DOLLAR POLY PAKS 

□ 3 TRANSISTOR AUDIO AMP, tiny, wired $j 

□ MAGNETIC REED SWITCH, glass sealed__ '« 

□ 40 WORLD'S SMALLEST COND., to .O.lmf . .. .$1 
._ 4 TRANSISTOR TRANSFORMERS, asst, worth $25 

0 3 FILAMENT TRANSFORMER, 117 to 6.3vct, 3A $1 

□ $25 RELAY SURPRISE, sealed, tiny types.J] 

INFRA-RED DETECTORS, with leads__ . . .$| 

$25 SURPRISE PAK: transistors, rect, diodes, ete.$l 

□ 30 CORNING “LOW NOISE” resistors, asst!. . .$1 
60 TUBULAR CONDENSERS, to ,5mf, to lKv, asst $] 


K?« R o L Ss DOLLAR POLY PAKS 

“MICRO-T” TRANSISTOR, like TMT-1613, $ 

4 2N35 TRANSISTORS, npn, by'Sylvania. T022 ,$ 
4 ••MICRO” TRANSISTORS, 2N131s, 1/16", rf $ 
4 CK721 TRANSISTORS, pnp, aluminum case .,$ 

85 WATT 2N424 PLANAR, silicon, TO-53 npn, $ 
85 WATT 2N1212 PLANAR, drift, 10mc, npn ... $ 
1 CONTROLLED SCR SWITCH, Tnmsitron, TOi8^$ 


□ 500MC TRANS’TRS, 2N964. mesas, pnp. T018 $ 

□ 10 "PIN HEAD TRANSISTORS, r it, no test.$ 

□ 2N43 OUTPUT TRANSISTORS, by OE, pnp, TOS $ 
2N333 NPN SILICON transistors, by GE, TO5 $ 

_J 8, 2-6Amp RECT'i, studs, silicon, 50 to 400V , J 

o 10 1000 MC-1N251 GERMANIUM DIODES . .. .$ 

□ 30MC TRANSISTORS, like 2N247. Sylvania . . $ 
4 —2N155 TRANSISTORS, or equals, T03 .cases $ 
2—800 MC, 2N709 NPN Silicon planar TO46 . .$ 

□ 3 2N711 300MW. 300 MC, PNP MESA, TOIS . . $ 
1 5 1 AMP 200V epoxy retliflers, made by Sylvania $ 


60 TUBE SOCKETS, receptacles, plugs, audio, etc. $1 

30 POWER RESISTORS, 5 to'50W. to 24 Kohms.$1 
50 MICA CONDENSERS, to ,1ml,* silvers too! . .$1 
10 VOLUME CONTROLS, to 1 meg, switch too! .$1 
10° ELECTROLYTICS, to 500mf, aisstFP & tubuiars$1 
50 RADIO & TV KNOB5, asstd. colors & styles .$1 
10 TRANSISTOR ELECTROLYTICS: lOmf to 500mf$l 
50 C OIL 5 & CH O K E 5, if. rf, ant, o&t, L in ore . $1 
35 TWO WATTERS, asst inch A.B., 6 7c too! . . $1 
75 HALF WATTERS, nsst.incl; A.B., 6% tool . ,$1 
60 HI-0 RESISTORS, Va, 1,2W, 1%&B7c values$I 
10 PHONO PLUG 8 JACK SETS, tuners, amps .' .$1 
50 TERMINAISTRIPS, 1 to S solder lug types . . $1 
30 ‘ YELLOW” 


2 q, similar to 

Fairchild 2N91« 


Silicon Epitaxial 
Planar 


□ 4 ZENER REFERENCES 


IN 129. 6-volt, silicon , $1 

, leads $) 


6 “TEXAS” 750 MA 400V 
_ 2N408 TRANSISTORS, T01 

.ZZ# 2 2N718 NPN SILICON PLANARS, by Fairchild 
J 4 2N219 TRANSISTORS, mixer-conv, T022 . . , 
_! 10 MICRODIODE STA8ISTOR5, epoxy, silicon . 


MYLAR CONDENSERS, asstd vat $1 
60 CERAMIC CONDENSERS, discs, noo's. to .05 $T 
□ 3 GEIGER COUNTER DETECTOR, tubes, assorted $1 


TRANSITRON 


Frequency 

(Me) 


AO-WATT 

) SILICON NPN MESA 

J TRANSISTORS 

2N 1647*50 


>UU MC ESE 

POWER TRANSISTORS 

DISSl V I GAIN I ONLY 


similar to 


30-120 
30120 


Each 


!□ 6 AMP 1000V RECTIFIER STUD 


Full Leads 


v,.UVK10^l 

COtl OHMli flTQ 

MAtSE IN U U A 


100 r & SOLD AT 4*95 

GERMANIUM AND 

TRANSISTORS 

SILICON GLASS 

□ 100 - 2 9 ‘ 

DIODES 

inns’flAQ 

POWER, RF, IF, 

XUU # ■*§T 

AUDIO. SWITCHING 

no test 

FOR ® 


OISS 

V 

SAIN | 

tfitti 

mi 

• In 

f ce 

W| 

r 

. h FE 1 

ma 







































































and talk with the Bahamas, Cuba, every state 
east of the Mississippi and plenty west of it 
several days a week. I think were up close to 
45 states already this vear. California comes 
popping through every now and then. And you 
don't need a lot of power or antenna on six to 
get through . , . we work too many Sixers to 
believe that. Not that high power and a good 
beam don’t get you in there first every time. 
It’s nice not to miss anything coming through 
and a five or ten element beam with 200 or 
so watts will rarely miss. 

28 Sunspots are perking tilings up on ten 
and some good DX has been popping up. This 
band will be hot quite a bit this fall so you 
would be prudent to be set for it with at least 
three elements and sideband. 

-1 Activity is high on fifteen already, with 
several rare DX stations coming through only 
on this band. If you don’t like to fight the 
QfIM you can often have nice DX contacts on 
this band. 

14 More and more twenty is staving open 
all night. Despite all the gripes about QRM 
and everything, this isn’t: that much of a prob¬ 
lem if you don't insist on operating during the 
peak activity hours. Anyone with a three ele¬ 
ment beam and a sturdy sideband signal can 
work his 100 countries during a two week 
vacation. Conditions are going to nothing but 
improve on this band for the next few years. 

Thanks Vote 

If we are able to fight off 15928 all of you 
who sat by and let this happen to you without 
a whimper owe a lot to the few r hundred hams 
who took the time and trouble to file their 
comments with the FCC and to complain to 
Senator Magnuson and Chairman Henry of the 
FCC. It should have been thousands. Fellows, 
stop waiting for someone to come to your door 
with a petition you can sign and write at least 
one lousy letter telling the FCC. Washington 
25. D.C. that you personally think their pro¬ 
posals are preposterous. 

Field Day 

Luckily for me I didn't get into the Field 
Day contest until quite late, otherwise I might 
have gotten hooked into seeing it through. As 
it was I made 301 contacts in 300 minutes, 
including one new country (FP8CK) and a 
VK. Judging from the activity I found on 20 
meterphone , . . the only band I tried . . . in¬ 
terest was high this year in this contest. Good 
show. Activity was widespread too . . . out¬ 
side of the states too close in for 20 during the 
day I worked everything except Idaho. Hmm, 
mavbe I'll go in the Sweepstakes Contest this 
fall' 


Maryland VHF Society 

This is a swinging outfit down Baltimore 
way. hey were kind enough to invite me 
down for their annual Dinner in May and even 
gave me an opportunity to air my views on 
VHF as well as our current crisis. I tried to 
talk more of them into big arrays and kilowatts 
so I could get to talk with them from up in 
New Hampshire. VHF’ers around that area 
would do well to drop a line to Box 8554 in 
Baltimore and join up. 

Good Idea 

XE1NNN has been sending QSL cards to 
ham manufacturers that are not advertising in 
73 telling (hem that his subscriptions to the 
other magazines have run out and il they want 
to reach him it has to be through 73. Ole! 

Fame and Fortune Available 

Fame, anyway. 73 still needs someone to 
take over as Advertising Manager. Salary de¬ 
tails are classified, but the take should run 
around $8-10G as a starter and maybe double 
■ hat eventually. Advantages? Well, you get to 
live where it is so wonderful that people come 
as a vacation both summer and winter (as well 
as spring and fall), ’rices are reasonable, taxes 
as low as they come, and the people are won¬ 
derful. Hamming is great up here too. 

We need someone who is a good talker, pre¬ 
sentable, educated, intelligent, has a good 
background in ham radio and sales, has initia¬ 
tive and who is looking for a job that will 
allow him to grow. He should be making 
around $10G right now, at least. 

Write, if you think we need you. 

Lobby Group Formed 

The National Association of Business anc 
Educational Radio (Naber) just recently 
formed. They want more frequencies. Frorr 
offices in Chicago and Washington, D. C., till: 
association of two-way radio users will seel 
representation in FCC rule-making procedures 
and attempt to provide representation on Gov 
emment/Indnstry committees relating to tw-o 
way communication. Where, in a spectrum al 
ready crowded, will they get them? They al 
ready got our 11-meter band. Will they tak 
more? 

Only one amateur radio groups exists tha 
can deal with Congress and lobby for amateu 
radio: the institute of Amateur Radio. Th 
ARRL can’t do it, the law prevents; shouli 
they try, they face heavy fines. (They woul< 
first need proper certification which they surel 
can’t get with their present organization). Re 






member, organized pressure brings results. Join 
the loAR. i on’t let a recently formed Citizen 
group beat our sixty-five-year-old amateur radio 
hobby out of more frequencies. 

The Institute takes your problems right to 
Congress. You need the Institute's voice ; the 
Institute needs your support. A mere member¬ 
ship fee of $5 a year satisfies both. Naber 
charges $15 per first base station plus $10 for 
each additional base station per member per 
year. But even at the price, 4000 joined before 
planned promotion started just from word-of- 
mouth and phone calls. When promotion starts, 
they expect the total to swell to 30,000. Unless 
the members of the Institute campaign harder 
to recruit more members, Naber will get the 
lew frequencies. Get the population up! Our 
frequencies need protection. Naber predicts 
aver a million transmitters by the end of ’69. 

Moonbounce 

Now that Sam W1FZJ is in residence down 
it Arecibo Puerto Rico it was only natural 
hat he would tune up that 1000 foot 56 db 
lish on 432 now and then. The first test came 
m July 3rd and was remarkably successful. 
Sam started out on CW, went to SSB, and 
itayed on SSB for about an iiour and then 
inished up on CW again. The following con- 
acts were reported for the first hour or so of 
lie marathon: W1BU, W1HIV, W3SDZ, 
IB9RG, W9GAB, DL3YBA, K1IGY/1, G3- 
TTF, WA4BYR, W7QRG, W9HGE, W8TYY, 
DZ8EME, W2CCY, W4HHK, WiOUN/1 
■V7AUB, DJ4AUD, W1HGT, W2ROP, K2- 
3BA, K3GYF, K6MIO, K2MBA, K1SDX/1, 
TK1SI, WIOOP . . . etc. Worked on two way 
ideband were HB9RG, W1BU, G3LTF, WA- 
[BYR. 

There were an awful lot of fellows that 
lidn’t make the hop . . . fellows that were 
tearing Sam fine. The problem is the same as 
t was with Oscar . . . signals fading up and 
[own by 20 db or so, and terrific QRM. Sam 
uggests that those without dishes get out of 
he low end QRM bin and spread out a bit. 
Drop him a line and tell him what frequency 
ou are using so he can look for you and will 
now from even a fragment of your call who 
ie is hearing. IT is will speed things up tre¬ 
mendously, The next test is July 24th, so get 
ight at it. WIOOP worked through with a 
>4 element colinear and 200 watts, but this is a 
minimum. The signals from the dishes stood 
ut like sore thumbs on the band and every- 
ne else was in there, fading in and out, with 
reak signals. 

I’m planning on being on the Arecibo end 
or the 24th test. . . say hello. 


That Building Fund 

Many amateurs felt that the League had 
sort of given them a kick in the . . . er . . . 
teeth with RM-499 and its resultant Docket 
15928 and quite a few have expressed to me 
their regret over having contributed to the 
ARRL Building Fund. A letter from John 
Huntoon says, "As participation in the Building 
Fund Drive is purely a voluntary matter, un¬ 
der no circumstances would we want any 
contributor to be dissatisfied with his action. 
Accordingly, I am enclosing our check for 
$2.00 in refund of your donation.” In another 
letter John writes, “I repeat would not want 
to have any part of our Building Fund made 
up of contributions from people who have re¬ 
gretted their actions.” These letters were for¬ 
warded to me along with the refund checks 
endorsed over to the Institute. 

This certainly is a very commendable thing, 
though the refunds may get out of hand. 

73 Hamfest 

Flow many do you expect, they kept ask¬ 
ing me. 1 have no way to guess, I’d reply. 
Probably be over a hundred and it might run 
to a thousand. Well, we counted a little over 
1200! Pretty good for a little hamfest way up 
in the mountains of New Hampshire, ehP 

Scattered showers on the third cooled us 
off and gave us a bright shining clean New 
Hampshire on the 4th of July with magnifi¬ 
cent visibility from the mountains. 

Among the events to keep people busy 
during the day we had a two meter transmit¬ 
ter hunt, an antenna measuring contest for 
both 144 and 432 me, a home brew contest, 
exhibits of manufacturers, twelve tables of 
bargains spread out to browse over, and an 
auction that lasted a good part of the day and 
sold over $30,000 worth of equipment! All 
sorts of home brew and commercial gear went, 
from an NCX-3 on down to 25c grab bags. 
We had about an hour discussion of Docket 
15928. A great many took out an hour or so 
and visited the 73 headquarters building an<; 
the 73 mountain ham shack. 

Bill Hoisington K1CLL was on hand to 
show off his home brew UHF gear and me 
the antenna measuring contest. Bill did a 
splendid job and the winner of the contest 
was I ud K2CBA with a 432 me colinear. 

There was a considerable clamor for us to 
have another hamfest next year. I wouldn’t be 
surprised if we did. If anyone didn't have a 
good time, I didn’t hear about it. 

. . . Wayne 
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SURPLUS BARGAINS 


We have moved to new quarters to etart the new rear 
with. Lucky finds and scarce items. 

TCS DYNAMO TOR MOBILE POWER SUPPLY 
new 12 v dc input, 400 v de @ 200 nta output. 
$3.95 postpaid west of Denver. $4.95 postpaid east 

Dow Trading Company 

N. Dowdell W6LR 2057 E. Huntington 

Elliott 7-3981 Duarte, California 


Signal Lack "Punch "? 

Try our mode] CPR Speech Compressor I 
Miniature, transistorized, mounts on button panel connector, 
TRIPLES your SS11 output power or AM modulation! 
NEW low noise circuits ; with compression switch; for Low 
and high impedance microphones, only $14.95 
Fully warranted and guaranteed 

COMMUNICATION COMPONENTS COMPANY 

F. O. Bos 8721 Orlando, Florida 



f World’s "BEST BUYS 
in GOV’T. SURPLUS 
Electronic Eauipment 


W FULL OF TOP QUALITY ITEMS Tra remitters, 

W Receivers, Power Supplies, Inverters, Microphones, 
W Filters, Meters, Cable, Keyers, Phones, Antennas, 
f Chokes, Dynamotors, Blowers, Switches, Test Equip- 
merit, Headsets, Amplifiers, Indicators, Ha ndsets, 
Converters, Control Boxes, etc., etc. SEND 25< (stamps 
or coin) for CATALOG and receive 50c CREDIT on 
your order. Address Dept. 73 


FAIR RADIO SALES 

P.O. Box 1105 • LIMA. OHIO • 45802 


ALL BANO 





Reduces Interference and 
Noise cm Aft Makes Short 
Wave Receivers, Makes World 
Wide Reception Stranger. 
Clearer on All BandsI 


For ALL Amateur Trans¬ 
mitters. Guaranteed for 600 
Watts AM 1200 SSB PL 
Net or Link Direct Feed. 
Light- Neat, Weatherproof. 


Complete as shown total length 102 ft. with 96 ft. of 72 ohm 
balanced twinline. Hi-impact molded resonant traps. (Wt. 3 
oz. 1" i 5* long). You just tune to desired hand for beamlike 
results. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AM A* 
TEURSI NO EXTRA TUNERS OR GADGETS NEEDED t 
Eliminates 5 separate antennas with excellent performance 
guaranteed, Inconspicuous for Fussy Neighborhoods I NO HAT- 
WIRE HOUSE APPEARANCE E EAST INSTALLATION! 
Complete Instructions. 


75-40-20-15-10 meter hands. Complete . ...... 

40-20-15-10 meter. 54-ft. (best for swl's) Complete 


15.95 

14.95 


SEND ONLY $3.00 (cash, ck., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete Installation & technical instructions fur¬ 
nished. Free information on many other 160-6 meter antennas. 

Available only from; 

WESTERN RADIO * Dept* A7-3 * Kearney, Nebraska 


DUMONT SCOPES 

■i r ~ .-i 


304 

..115.00 

322A . . 

. 325.00 

304R 

.100.00 

333 .. 

* * * * * 350,00 

340 

.150.00 

401A . . 

. 250.00 

340R 


4Q1AR*. 

. 225.00 


SEND YOUR ORDERS TO ALCQ LAWRENCE,“MASS 




* Price—$2 per 25 words for non-commercial 
ads; $5 per 25 words for business ventures. No 
display ads or agency discount. Include your 
check with order. 

* Type copy on standard size paper. Phrase and 
punctuate exactly as you wish it to appear. 
No all-capita! ads. Include your signature with 
order. 

*■ We can only accept ads related to ham radio. 
We will be the judge of suitability of ads. Our 
responsibility for errors extends only to print¬ 
ing a correct ad in a later issue, 

* For $1 extra and an SASE, we can maintain a 
reply box for you. 

A We cannot check into each advertiser, so Caveat 
Emptor . . . 


CONVERTERS $10 and up. World’s largest selection of 
frequencies. Ham TV vidicon cameras and parts at low 
factory-direct prices* See them all now in our full page ad 
in this issue* Vanguard Labs, 190-48 99th Ave. f Hollis, 
iST. Y. 11423* 

YOUR CALL LETTERS and name in gold, on your 
very own coffee mug. $2*00 (helps me through college)* 
Latterman K7ZOV, 2511 N* 6Sth Street, Scottsdale, 
Arizona* 

TOOOOOBES, TRANSMITTING-SPECIAL PUR¬ 
POSE, New, Boxed, Guaranteed.... 6CW4 — $1.40, 

6.14GB — $4.75, 417A — $3.95, 826 — $6,90_Free 

Catalog* Vanbar Dist* Box 444, Stirling, N* J. 07980. 

DUMMY LOAD, 50 ohms. All bands up to legal limit* 
Size, 3x4x7* Coax connector. Kit $7 75, wired $9.75 pp, 
Ham Kits. Bx 175, Cranford, N* J* 

NORTH ALABAMA HAMFEST sponsored # by tht 
Huntsville ARC, Community Center in Big Spring 1 ’ark 
on Sunday August 15. Contact William Probus WA4DBQ 
2607 Woodview Drive, SE, Huntsville for more infor 
mat ion. 

SCARA HAMFEST Sunday August 29 th at Lake 
Lenape Park, Mays Landing, New Jersey, Get mon 
dope from Charles Bengal W2TUR, SIS Seaside Avenue 
Absecon, N. J, 

SIX METER MOBILEER HAMFEST* Sunday An 
gust S, Weymouth Fairgrounds, Weymouth, Mass. Mor< 
info from P, O* Box 94, Wollaton, Mass* 

HENDERSON ARC HAMFEST: Sunday August 8 a 
the Audubon Raceway Park, Henderson, Kentucky. Yoi 
can find out more from Larry Yates WA4PMA, P. O 
Box 83, Henderson. 

DELAWARE HAMFEST. August 15, Harrington, Del 
aware* Write Pete Robinson K30CI, 304 Kesselrinj 
Ave. # Dover, Del, 

WARREN ARA HAMFEST* Sunday August 29th, New 
ton Falls Community Center, Newton Falls, Ohio* Ge 
more information from KSBXT, 

DRAKE 2B RECEIVER, 2BQ Q Multiplier, 2AC 
calibrator, Knight V-66 VFQ. All excellent, all for $200 
Brian Kassel K3LSB, 976 South Hills Blvd., Pottstown 
Pa. 

LPA1 KW LINEAR AND LPS1 power supply’ Bran< 

new, never used. $450, L, J* Maggora, 575 Pierce St. 
San Francisco, Calif. 
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3ONSET G-50: 10 hours use. $210 postpaid anywhere 
n U, S. Check or money order. Dick Sullfran, Box 156, 
3oone, Iowa. 

J H565 HAM-TV camera converted and airtested UHF 
on vert er included $65.00 prepaid. A1 Johnson* K7VQI 
1018 E. Cooper Street, Tucson, Ariz. 85711 

rOROlD BALUN KITS — 2" core #14 Forravar. 4:1 
ir 1:1 Z ratio. Handles Kilowatt. $5 plus 2Se postage, 
Vmi-Tron, 12033 Otsego 3t., North Hollywood, Calif. 

SCHEMATICS of surplus electronics, han gear, and test 
quipment. Send dime or stamps for list to Hill Enter- 
irises, RD #1, Box 241, Tiugtown, Pa. 17967 

i~RTl4 SYNTHESIZER MODULES .... UNIT 11C 
tow available . « . Also Units 6* 8, 9, 10* I1A* 1IB. All 
^ew. Less tubes. With Schematic * * . $8.00 each or any 
hree $6.50 each. Also schematics any unit, one thru 
wdve* Fifty cents, or full set of Fourteen $3.00 * . . 
ilTCO Box 156, Annandalc, Virginia. 

VANTED: All types. Military* Commercial* Airborne, 
itound, Electronic items—Testsets, GRC, PRC, Collins, 
Jendix, Others * , . We Pay Freight . • * RITCO Box 
56* Annandalc, Virginia, 

VANTED Hy-Gain 18-HT Vertical. Have 14-AVS Ver- 
icai and TH-3 10-15-20 beam for sale. WA0EJF, Box 41, 
*edar Rapids, Iowa. 

xTlLINS 75-A-4 OWNERS: Don’t trade up! Investi- 
ate our conversion that makes the 75-A-4 a real dream. 
V'2VCZ~30 Pitcairn Ave., Ho*Ho*Kus ( N. T. 2G1-652- 
494. 

fAVY TCS transmitter, receiver, 115 volt power supply, 
‘TT microphone, loading coil, and extra tubes $85.00 
OB. Model IS teletype very good condx $70.00 FOB. 
lobert N. Hogahoani W B6KNN, 374 Elder Ave., Int¬ 
er ial Beach, Calif. 

>X-60 Perfect unused. Estate of W1QJ. FB 2nd rig, 
k for new ham. $60 plus shipping. W1KSB Cushing* 
Bickford Rd., Malden, Mass. 02148 

fANGING ’EM UP. Complete Collins Station for sale. 
5S ; 3, 32S-3, 30L-1, 312B4, 516F-2 all Rack Mounted in 
■oilins rack mounts* on 61 inch Bud Deluxe Relay Rack 
ith Trans-Aire Blower Mounted in top* Complete KW 
:ation will roll right in closet. Not just good, but the 
est A $2400 value. Best offer over $1800. F.O.B* Also 
IWM-2, MM, PM-2, CC-2* 351D-2, $1050. J. B. 

[olmes, Jr., P. O, Box 36146, Houston, Texas 77036. 

IGGEST, Nope. BEST? Heck yes 1 Warren ARA 
Manifest* Aug. 29. Newton Falls. Arrows from Rt* 534, 
urnpike Warren Exit 14, Details: WAR A Hamfest, Box 
39, Warren, Ohio, 

?0 MC. EQUIPMENT, ERCO AM Xmitter/Mod. 6252 
aal $70,00, R-48/TRC-S receiver AC, converted to 220 
M $30.00. W1HMT, 25 W. Union St., Goffstown, N. H* 

'EATH 1 watt CB handy-talkies, model GW-52, pro- 
ssionally wired, rechargeable batteries, channel 3, excel- 
nt, $ 125.00/pair. I. Gray, 25 W. Union St., Goffstown, 

\ h. 

EORIA HAMFEST September 19, Exposition Gardens, 
eoria Area Amateur Radio Club, advance registration 
.00 until Sept. II. Ferrel Lytle, W9DHE, 419 Stonegate 
d.* Peoria, Illinois 

BE-33 very little use, guaranteed to look and operate 
ee new, with manual and cables, $200. Stan Flegler 
8RFA, 1400 Poxson, Lansing, Mich., 48910* 

OLLINS 75A2 $160, National NC-1S3D $100, Johnson 
anger I $60. This gear requires minor repairs but is 
ean. We box, you pay shipping. W$EBE Memorial, 
-mthwest Missouri Amateur Radio Club Inc., P* O. Box 
>1, Springfield, Missouri 65SOI 

NE TS-47/APR, see June M 73 M f VG $40. Two T23/AR- 
5 Xmtr C2-832A’s) new $14. ea., both $24.00 FOB, G. 
vick, 26 Ridge Rd., Smithtown, N* Y. 

OLD Mine. See 73* June 1965 page 78. RIGS/ARRIS— 

5. Brand new M19 RTTY. $225. 1-193 Polar Relay Test 
;t, see CQ May 1965 p. 66, $14. Loop supply for All5 
.50. All FOB Maywood. Send SASE for list of other 
uff. J. Cooper, W2BVE, 834 Palmer Ave,, Maywood, 
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BROAD BAND BALUN fijl A net p pd. 

• Flat in the amateur bands Y * n 

from 3 to 30 Mc$. • Full legal power • Fully 
weather sealed • Matches coax to antenna or 
balanced line. • Improves efficiency and radia¬ 
tion pattern. 


Two models* I to 1 or 4 to 1 impedance ratio 
Size 1%" OD x 4" tong, Wt. 4 oz* 

FUGLE LABS 1835 Watchung Ave., Plainfield, NJ. 


MOTOROLA FM EQUIPMENT SCHEMATIC DIGEST 


Contains a comprehensive collection of Motorola 
transmitters, receivers, power supplies, and inter¬ 
connecting diagrams for Motorola FM equipment 
manufactured between 1949 and 1954. Covered are 
crystal formulas, crystal correlation data and basic 
alignment instructions* 

92 pages Price $3.95 PP 


TWO WAY RADIO ENGINEERS 

1100 TREM0NT STREET 
BOSTON 20, MASSACHUSETTS 


NEW ARRIVALS-TERRIFIC 
I SAVINGS 

Tubes are BRAND NEW except * pulls from 
new equipment. All ore fully guaranteed 1 . 

4-125A Brand new $12,50 

2C39A Brand new 7*50 

3B2&* Xenon filled SCO* direct replacement, no warmup time; 

no flash-over; no hush. $3.00 each 4/$ll,50 

EFJ £123-1210 4 pin ceramic, bayonet base 25W socket for 
811, 860, 3R28. Take-outs, wired in parallel. 

69c pair, 3 pr for 1.95 

7C7 For MOTOROLA VHF gear. Choice *1.00 each 
7H7 4/$3.75 

ACORNS. 954, 955. 956* 957, 95SA. Choice, arts' 12 S3.30 
Sorbets for acorn, ceramic wafer 6 for SLID 

EFJ #123-211 4 pin Jumbo, ceramic! bayonet base, 50 watt 

socket for 872A _ $L25 each 4/$4,50 

UTC =S-35 8 hry, 60 ohm, 400 ma. 5 KY r potted choke $5*50 
THORDARSON 21F18 Filament transformer* UTv 60 eye. to 
10? CT. 5A, 3 K\\ wire leads $3*50 

APC 4 to 25 mmf* brass plates, ^4 x shaft 59c 3/JI.95 

Dual 5 to 15 mmf / sec. with tapped coil, tunes 140 to 
260 me. % x % w shaft. Si.25 each 4/54.50 

6 meter, slug (brass Insert)* tuned coll needs 50 to 60 mmf 
variable. ^ x 1^4'. Less mounting nut* 39 each 3/$iJ0 
Sprague Hy-Fass #48Fl3 t .5 mfd* 50 vdc* 40A. Generator 
noise suppressor* 59c each. 3/1*05 

Toroids 25 microhenry* ^4* OD, ID x 3/16*.* Like new* 
cheap core source* 39c each, 3/S I 

Save your loot * * * Hamfestets, Same Fe Park* Chicago, 
Aug 8; 6 meter* Frankfort. EL* Aug. 1; WARA t Warren, 
Ohio, Aug. 29. 

All orders, except in emergency or I'm at a hamfest* shipped 
same day received. For free “GOODIE" sheet, send self ad¬ 
dressed stamped envelope—PLEASE, PLEASE—include suffi¬ 
cient for postage <& Insurance. Any excess returned with order, 


B C Electronics 

Telephone 312 CAIumet 5-2235 
2333 S. Michigan Ave. Chicago, Illinois 60616 
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URGENT, NEED IMMEDIATELY 

Very hiph prices paid. Freight prepaid. AN/GRC; PRC; 
APR; APN ; ARC; ALT; URM ; UPM ; TS. We also 
buy all military and commercial test, radar, and com¬ 
munication equipment. 

CALL COLLECT. IT COSTS YOU NOTHING TO 
HEAR OUR HIGH OFFER. 

SPACE ELECTRONICS 

4178 Park Ave., Bronx, N. Y. • (212) CV 9-0300 


RADIO TELETYPE EQUIPMENT 


Teletype Models 14, 15, 19, 20, FRXD, 28, Klein- 
schmidt printers. Boehme CW keyers. Radio Re¬ 
ceivers Collins 51J-3, 51J-4, R-390, R-390A, R-391, 
Hammarlund SP-600JX. Frequency Shift Convert¬ 
ers. 


ALLT ROISICS HOWARD CO. 


Box 19, Boston, Mass. 02101 Tel. 617-742-0048 


GUARANTEED RECONDITIONED 

HAM GEAR 

WRITE NOW 
FOR MONTHLY 

0l"w7sr 1W electronics flyer. 

999 HOWARD AVE-BURLINGAME, CAL. 



New E. F* Johnson Tube Sockets 122*101- 
1 G0, Aluminum Shell with 3/8 vent, holes 
submounts tube 1" below Chassis, takes 
5894, 829B, '32A, etc. $1.80 value 
Type 122-247-100 top mount 7 pin 
steatite, same tubes 

Transmitting Cops CRL #851, 25 mmf, 15 
KV New 


rt 


Clear Plexiglass Strips 9" x x 1/16 

2 M speakers, large magnet, used as micro¬ 
phone and speaker in Hallicrafters CB-4 
New Plate Current Meter 0-200 used in Hal¬ 
licrafters HA-2. Keep a spare 
New '5" Meter used in Hallicrafters SX-115 
Sarkes Taman Diodes F-6 UN2484), 

600PIV, 750Ma. 


$75t ea. 

50c go. 

2/$L25 
5/$l .00 

2/$l,75 

$3.50 

$3.50 

10/$3.75 


All items subject to prior Sale, minimum order $3.50 

Government Warehouse, Inc. 

264 Shrewsbury Ave., Red Bank, N. J. 


SG93/URM75 l-220mc Signal & Sw«ep Generator. Crystal 
Calibrator & Modulation. Manuals. For 60 cy. ..EX 67.75 
GR 667-A Induct. llridgo ,1 Microhenry-1 Henry . EX $130 
HP 200 I Interpolation Audio Oac 6ey-6Ke 6 Hands EX $95 
Ferris 32-B KF Noise and Field Strength Meter ....EX $195 

Tektronix 121 Wide Hand Preamp for 511 Scope _EX 47.75 

Batlantine 300 AC VTVM In 19' Rack Panel .EX 33.50 

Ballantine 316 AC VTVM ,05cy-30Kc .02-200V P-P. EX $135 
3I5SP Similar except 2cy-2«Kf 02-200V P-P & RMS. KX $85 
Lambda 28 200-325VDC (<> lOOrna 1% Reg. 6. 3VAC EX 19.50 
Lambda 32 200-32f>VDC (® 300 mi l<?e Reg.2X6.3VAC EX 29.75 
TSI47B Sperry 38A Slg Gen & Freq Mtr. 8.5-9.S Kmc EX $95 

TSI55E Signal Generator 2700-3400mc.EX $60 

T6I/AXT2 TV Xmlr W/Video & Sync Modulators NEW 17.50 
RT82/APX6 Converts to 1215-1296 me X'eeiver NEW 21.75 
UPM8 Tests APXC. 27 Tubes, 10 Diodes. For 60 cy. GD 14.50 
Same tic-conditioned by I’S Government . . LIKE NEW 19.75 
Complete Manual for TS726/DFM8 above. Postpaid NEW 2.90 
RI05/ARRI5 COLVINS 1.5-lSmc Heart W/Schematic EX 44.50 
Rellectometer SWR bridge w/Mcter. 30-1000mc ....EX 8.25 

R23/ARC5 The Q-5er tunable IF. 190-550kc _EX 11.25 

Scope Xformr 1950<ff3m». 6 Fil Windings, 60 cycle NEW 2.75 
RTI8/ARCI 100-I56mc Xcelvr. W/Tubea & DY9 ... EX 19.75 

Same less tubes and Dynamotor DY9 ..GOOD 9.75 

T465/ALT7 Xmlttr 168-352mc W/2-6161S. 100W out. EX 22.50 

Schematic for T465/ALT7 with parts values . 1.00 

Tube type 6161 v,-/connectors.. 65W to 2000mc .EX 7.50 

SA325/U Coaxial Relay SP4T. With 28 YDC Motor EX 3.25 

Set of 120 Xtals Type FT243 5375 thru 8650kc. _120/17.50 

CUII9A Coupler 13 one-tube amplifiers w/tubes . . EX 6.25 
RI22A/ARNI2 75 me Superhet w/9 Tubes & Xtal. ..EX 2’7.00 
Rt. Angle Drive w/Gcars & Universal, Shaft. . EX 3/5.00 
UPM 11A AFC Unit w/8 Tubes & Wiring Diagram NEW 3.75 


E. C. HAYDEN 


BOX 294 Bay Saint Louis 

Mississippi 


Shipment: FOB Bay Saint Louis. Terms: Net, Cash, 


HQ-170C with speaker, unblemished, $200* NC-1Q0 re¬ 
ceiver general coverage. $30. Benson Gyro Glider, $250, 
4X250B new, unused. Will trade all but HQ-3 70, Want 
Band Spanner, Heath HP13 or similar niobilepower 
supply. Art Linelian, 124 A. Street, Ma nchester, N. H. 

SELLING OUT: Tremendous bargains in equipment, 
tubes, parts. TBS50D xmtr with PS, $35. Knight VFO, 
SI5, Stamp for list. W3CNS, Box 1, Rheems, Pa. 

NCX-3 AND NCX-A, $325. K1AJE Jesse Bryant, Box 
829, Trafton Lane, Kittery, Maine. ___ 

GONSET COMMUNICATOR IIB, 6 Meters, 12 v, 
mike, xtals, halo. Mint, never used mobile. Selling foi 
widow of ham, $135. B. Christie W1GGI, 72 Martin St, f 
W. Roxbury, Mass. 02132. 

STAMP COLLECTORS: Will swap stamps (yom 
choice) for amateur and military radio equipment, sup¬ 
plies, tech manuals, etc* J. J* Reilly, 3519 167 Street, 
Flushing, New York 11358. ___ 

WANTED: W3DZZ Tri-Band Beam. Jean LeBorgm 
W6LZV t 120 22 Celine St., El Monte, Calif. 443-8500 
Long distance collect calls not accepted. 

FREE! Blue book list. Leo has over 1000 bargains Ir 
used gear. KWM2 $675 ; Galaxy 300 $215.10; Viking 
500 $350.10; NCL 2000 $485.00; SX101A $229.50: Col 
Jins 62SI $625.00; King 500A $259.00; SB400 $299.95 
SX117 $260.10; Drake 2A $189.00; and many more 
Free 1965 catalog-WRL, W0GFQ, Box 919, Counci 
Bluffs, Iowa. 

NEW MOTOROLA miniature seven tube, 455 KC 11 
amplifier and discriminator with circuit diagram, Compleb 
postpaid, $2.75 each. R and R Electronics, 1953 Soutl 
Yellowsprings, Springfield, Ohio. 

WE WILL PAY CASH OR TRADE ... On popular 
clean unmodified amateur gear. World Radio Laboratories 
Box 919, Council Bluffs, Iowa. 

NATIONAL NCX-5 TRANSCEIVER. Brand new. Ne 
opened factory sealed box. $555. Joe Duffin W2)RA, 24! 
Kings Highway, West, Haddonfield, N, j. 

4CX250B TWO METER FINAL, Johnson GN2, Eici 
modulator and all power supplies including HV, $250 fo 
all or sell separately. Hy Gain 15 element 2 meter yagi 
Tly Gain 10 element 2 meter yagi. Gain Skybeam U 
element yagi, W2AZL 417A 2 meter converter. Want 3 
and H model 2-150. Bill Smith K0CER, 1301 Churchi 
Ave., Sioux Falls, S* D. 

ANNUAL NETTERS PICNIC Frantz Grove, Ne> 
Ringgold, Pa. Sunday July 25. K3YVG can give you mor 
information. 

WABASH VALLEY VHF PICNIC. Sunday July 25^ 
Turkey Run State Park near Terre Haute, Ind. K9WH1 
is the chairman. 

SX101 III in very good condition only $200, Will delivi 
within 50 miles. A, E. Frisbie WB6AYV # 161 N, Thomt 
son, Hemet, California 92343. 

GOOD NOVICE STATION—HQ HOC, matching speal 
er, $125; Globe Scout 6S0A, $45; both, $160. Prefer loa 
buver, Ken WA2FPV, 75-46 190 St,, Flushing, N. Y 
| HO 8-3234. 

TELCO WILL PAY FOR HELP . . , we want to g< 
the names of people who buy equipment for military an 
commercial applications. Our new 1 kw linear with 
bandwidth of 2-30 me is a natural for commercial US' 
Well buy von a one year subscription to 73 if you'll sen 
us the names and addresses of six commercial buyer 
TELCO, Inc., 575 Technology Square, Cambridge, Mas 
Current Events— 

TELETYPE MODEL 30A PRINTER. Tiny light weigl 
unit (19 lba). Has 28 type keyboard, 115 vac moto 
end-of-line indicator, aluminum case. Excellent conditioi 
Just the thing for portable operation and demonstration] 
$90. Box 152, 73 Magazine, Peterborough, N, H. 

WIDE SCREEN TV CAMERA AND 18* MONITOI 
Made by Crimson Color, Inc, Model 700. Sells for cm 
$1000 new. Complete in excellent working conditioi 
Like new with all cables, power supplies and manual 
$649* Box 153, 73 Magazine, Peterborough, N. H, 
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More Letters 


Dear Wayne: 

I have been an avid reader of your magazine for the 
past two years. Technically, it cannot be surpassed, How- 
ever t it has just occurred to me that seldom is any mention 
made of the important role that our hobby may play in 
our everyday family relationships* I would assume that 
there are just as many 4 ‘rig widows” as “golf widows,” 

With the above thought in mind, I thought your readers 
might be interested in the program our local mobile radio 
group initiated* Each month, of course, we had our usual 
business meeting. However, the following weekend was our 
"family” meeting; in other words, a road trip with our 
families. 

Scenic Arizona has many educational and historical 
landmarks, and w F e had no difficulty deciding where to go* 
We have many one-day trips to places such as Miami, 
where there is open pit mining for copper, to Globe to 
”dig” for “Apache Tears” (Obsidian), to Colossal Cave, 
the only cave in the U. S* where the temperature always 
remains at 73°* Also, there were several overnight camping 
trips to such places as Grand Canyon, Tombstone, etc. 
When mobile to and from these sites, we were in direct 
communication with one another by our rigs. 

We found these trips not only valuable from a technical 
standpoint, but also, it acquainted the XYL with what 
we were doing and why we enjoyed doing it It brought 
families closer together because we shared a hobby; we 
enjoyed being out in the woods, the mountains, the desert, 
wherever the road led us* 

Our Club feels that our mobile cavalcades have brought 
ihe family more closely together, and that our hobby now 
is better accepted by our XYL* 

Alex J. Kenwright K7JNY 
Mesa, Arizona 


Dear Wayne: 

Please advise if an ToAR cut is available for imprinting 
m my QSL cards, My present card which bears the 
nsignia of another amateur organization has suddenly 
necome obsolete 1 

George Firmin WA4FSK 
Atlanta, Georgia 

Yes indeed George * The IoAR cut is available for only $1 , 


Dear Wayne, 

Just read your April 1965 editorial* I want to add 
ny name to that long list of people who never re¬ 
ceived payment for articles printed in ham magazines* 
tfy case was an article published in CQ in October 
.957, the title was All Band Mobile (Almost). It was 
. very poor article, but CQ printed it and I never 
eceived any payment. I really enjoy your 73 magazine 
*nd I would really enjoy visiting you this summer and 
eeing 73 Mountain, etc, Hope I can* 

L* L* Chilton W5THI 
Fort Worth, Texas 

I checked my records* Your article was in October 
9DS and I had you doun for S16.QQ in payment for it. 
J m sorry you never received your money , but that was 
■p to the bookkeeper and the publisher . 


Vayne: 

June was a very good issue* In this day of com¬ 
mercial rigs it is about time that a magazine has the 
^resight to encourage the use of surplus equipment* The 
*CC proposal might not have been if more ham magazines 
ublished information on home-brew and surplus con- 
ersions* More power to you and your convictions, there 
re lots of hams behind you. A check will soon follow 
jt the Institute* I have one thing to say about the 
CC proposal: one cannot legislate incentive! 

Jack Swords WAGWTH 
Fresno, California 


THE BEST WAY TO BUY SURPLUS: 

Ask for what you need* We will then Bend you COMPRE¬ 
HENSIVE DATA on what wo have to meet your ntadi* 
DON'T ask for a catalog * . * It would take a fat book , * * 

We DON'T sell mdse the way we get It in just to be able 
to advertise at a price lower than someone else'*. We work 
It over * * . test it * * * overhaul and calibrate it . * * and 
GUARANTEE SATISFACTION OR MONET REFUNDED! 

WE ALSO BUY so If you hare anything to sell, tell ua 
about it and how much you want for It* When we answer 
your Inquiries and describe material we are offering* we also 
price It. , . , You wouldn't think very much of us If we 
asked you to make us an offer! 

B ROAD OAST -BAND COMMAND RECEIVER: ARC Type 
12, No. R-22. Late type! 540-1600 kc, 6 tubes: ILF, con¬ 
verter, 2 IF's A AVC, det. A Nolie Limiter* A AF. 2 uv 
sens It. Needs external pwr sply & control ckti & has no 
tuning disiL With spline tuning knob, chart to tune exact 
freq. by turns count, lots of tech data* OK 17 Q*i 

grid. 9 lbs. FOB Los Angeles ... . 11.3*1 

(Add 13 for extra-clean selected unit.) 

ALL-BAND SSB RCVR 
BARGAIN: Hallicr afters 
R-45/ARR-7, 550 k* to 
43 mo continuous: Voice* 
CW. MCW: % BIT'S* 2 
IF's: S-naeter: 455 ke 
XtL 6 select* choices* 
Ready to use. w/80 cy 
pwr sply & book, aligned. 

rob ^ ah- f 99.50 

pi ™ I VI * m a #i * i <■ ■ 

Deduct $30 If you make your own pwr sply from schematic we 
furnish Deduct $20 If SSB not required, or deduct $15 If 
you will wire In your own SSB with kit & diagram we fur¬ 
nish. 


-- *7 '-fc* , , 

‘ -V" .w.ft 
k* « * i 


TIME PAY PLAN: Any purchase totaling $460.00 IflO/ 
or more, down payment only ........... * w 

ARC-5 G-5>r Rctt I90-550 kc w S5 kc IFi* Use as 2nd 
converter for above or other revra* Checked electrically, 
w/lota of tech* data* w/iplln« knob, 9 lbs* fob 14 4*1 

Lu';i Angeles ... I TpOU 

(Add $3 for extra-clean selected unit.) 

AC PWR for SCR-522: RA-02-B made by Signal Corps for 
th* specific job! 115/230?, 46 00 cy In. ReguL A flit- 
outputs SOOr, .26A; ISf, 4A: -160?* 10 ma. OK 17 

grtd, w/data ( 90 Ibt* fob Sacramento *******,.* 1 1 

AN/APR-4 RECEIVING UNIT w/tuning units to tuna 38-1000 
me plug & handbook* all checked & grtd 100% 170 CQ 

OK, ready to use on 00 cy fob Los Angeles * . * * 1 M 

Add $30 for am/fm version modified for 00 cy pwr Input: 
add $60 for TN-19, 975-1200 me: add $126 fur TN-54, 
2175-4000 me. All uncofid* grtd. OK. 

LM FREQ METER 135 kc to $0 me la combln, heter. freq. 
meter & signal source. CW or AM , accuracy *01%. 
calib* Clean, checked 100% grid* w/plug, data* Ijl JJfl 

16 lbs fob Lob Angeles .. Mf 

Add $10 for EAO, converts for LM Power Supply w/ parts, 

data. Included 47 lbs fob San Diego 


TS-323/UR, 20-480 me. Crystal, 001%. W/handhook supple¬ 
ment giving supplementary xtl check points A imtruc. to 
closely approach crystal accuracy. W/schematic. Instruct., 
pwr iply data, clean, cheeked. 100% grtd. fob 1QO K%fj 
Los Angeles .* iOa.UU 


4 4 i t «■ 


teletype bargains 

U: Unchecked, as Is, fair condition, some minor parts may be 
missing, C: Checked A repaired as needed, ready to use, 
grtd OK, 

if 14 Trans-Oist* sync., C $49.50, U .35.00 

Handbook TM 11-2222 for above ***.,*-----*..*♦** 8.50 

it 14 Typ. Reperf, no keybd. C $74*50, U . 49*50 

Same with keyboard* C $89.50, U .. 69*SO 

Handbook TM 11-2223 for above two - 9-00 

TG-26B, like ir!9 but tape, C $139*50, U . 99*50 

40 rolls oiled tape 11/16* wide .... M,95 

itIS w/keybd. sync. C $149.50, XT .... 95-00 

Handbook TM 11-352 for Mod. 15 ... ( 7,50 

it 19 w/keybd. syn* C 249.50 # U ..*-149,50 

BEST OSCILLOSCOPE AT MODEST COST: Tektronix 514AD: 
DC-10 me. Callb. defl* 30 mv-lOQ v/cm, Callb. sweep 0.1 
usee—10 msec, cm. Sq. wave w/variable duty cycle, .05-50 v, 
available to test amplifiers. Other outputs: Sweep sawtooth, 
pos. & neg. gate pulses* Signal delay network, %, usee, 
permits viewing the signal which triggers the swe^p. 
Locked-in triggering provides stable-as-a-rock picture. Com¬ 
pletely overhauled* 109% grtd OK, with Book, JQJJ QfJ 
dean and pretty, only -- 


R* E. GOODHEART CO., INC. 

Box 1220-GC BEVERLY HILLS, CALIF. 90213 
Phones: Area 213, office 272-5707, messages 275-5342. 
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BACK ISSUES AND OTHER JUNK 

73 Magazine Back Issue Grab Bog 

An assortment of 20 different back issues of 73 
from 1961 to 1963. No choice at this low price. 
We send what's avail abl e. $5 

Cheapskate's Assortment 

Eight back issues of 73 for a puny $2. 

Single Back Copies 

Individual copies of back issues from March 1961 
to present are available for 50c each. Earlier ones 
< except the unavailable January 1961) are $1. 

A TV Experimenter 

Five or more back issues for 50c. No choice. They're 
running out fast. 

6 Up 

We don't have any more 6 Up. Write Parks Lobs, 
B ea verton p Oregon* 

Binders and Bound Volumes 

Beautiful red binders for each year of 73 are avail¬ 
able for only $3 apiece. Years are 60-61, 62, 63, 
64, 65* A few 62, 63 and 64 bound volumes are 
occasionally available for the incredible price of 
only $15, 

73 Magazine Peterborough, N* H, 03458 


PRICE INCREASE 

Due to the rising cost of printing, postage, 
salaries, rent, heat, electricity, water, food, 
property taxes, etc., the cost of individual 
copies of 73 has been increased effective with 
this issue to 50c, Notice that that is $6 per 
year if you buy 73 at the newsstand or parts 
distributor (not including sales tax). Subscrip¬ 
tions are still only $4 per year (no sales tax). 
Why pay 50% more for each copy? Subscribe. 

73, Peterborough, N. H. 03458 
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# Very difficult circuit this hour. 

* Next higher frequency may be useful this hour 

Good: 1-6, 25-27, 29-31 
Fair: 9-14, 16-19, 23, 24, 28 
Poor: 7, 8, 15, 20-22 
VHF DX: 4-7, 13-15, 22-26 
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“TAB" FOR THE BEST KITSt 


“TAB" * TRANSISTORS * DIODES!! 
GTD! FACTORY TESTED — 
PULL LEADS. 

PNP (OOWatt/15 Amp HlFower 
T03G Case! 2N44I, 442, 277, 

278. DS50I up to 50 Votts/ 

VCBO $1.25 5 for $5. 

2N278, 443, 174 up to 80 V 
$3 @, 2 for $5. 

PNP 30 Watt. 2NI55, I5G, 235, 242, 
254, 255, 256, 257, 301, 302, @ 35c, 4 for $ I 
PNP 2NG70/300MW 35e ffi. 4 for $1 

PNP 2N67I/I Watt 50c 3 for $f 

PNP 25W/TO 2N53S. 539, 540, 2 for SI 
2NI038 6/$l, 1039 4/$!. E040.SI 

PNP/T05 SIGNAL 350 MW 25e 5/SJ 
NPN/T05 SIGNAL IF. RF. OSC 25e 
6 for $f 

Silicon PNP/T05 & TO 18 25c 5 for $1 

2N1046 $ 1.40 ®, 3 $4. 2N1907 S2 ®, 4/SS 
Power Heat Sink Finned Equal to 100 
Sq* Surface $1 @, 6 for $5 

T036, T03, TO 10 Miea Mtg 30e @, 4/S! 
Diode Power Stud Miea Mtg 30c @, 4/Sl 

ZENERS I Watt 8 to 200v 70c 3/S2 

ZENERS lOWatt 6 to 150v $1.45 4/S5 

ZENER Kit Asstd up to lOw 3 for $1 
STABISTORS up to I watt 5 for $1 

TRANSISTORS—TOO MANY! U-TEST 

Untested Pwr Diamords/TOS 10 for $1 
Untested TOSS up to fOOWatts 8 for SI 
Untested T05/S1GN AL/sistors, 20 for $1 
Untested Power Diodes 35 Amp 4 for $1 
Untested Pwr Studs up to !2Amp 12 for $1 



O.C. Power Supply Il5v,'60 to 800 
Cys. Output 330 : Tap 165V up to 
150Ma. Cased $5®. 2 for $0 


SILICON POWER DIODES • STUDS 


DC 

50Plv 

lOOPiv 

tSOPIv 

200Piv 

AMP 

35 Rms 

70 Rms 

J 05Rms 

140Rms 

3 

.08 

.14 

.17 

.24 

12 

.30 

.55 

.70 

.85 

fa* 

.20 

.50 

,50 

,75 

35 

.70 

1.00 

1,50 

2,00 

100 

L65 

2.05 

2,50 

3.15 

240 

8.75 

4.75 

5,75 

8.75 

DC 

300PIV 

4Q0PIV 

500PI* 

GOOPlv 

AMP 

SIORms 

280 Rms 

350Rms 

420Rma 

9 

,29 

.30 

.40 

.48 

12 

tsOO 

L35 

(.45 

(.70 

ra* 

1,00 

L50 

Query 

Query 

35 

2,15 

2.45 

2.75 

3.83 

100, 

.8.75 

4.60 

5.50 

8.00 

240 

11.70 

17.10 

23.94 

29.70 


•P.F. PRESS-FIT AUTOMOTIVE TYPE1 


18 Amp Press Fit up to 200Plv 4/Sf 
2 to 8 Amp Studs up to 600Piv 6/ST 
35 Amp Studs 150 to 20OPIV 5 for $5 


"TAB” • SILICON 7SOM A DIODES 

NEWEST TYPE• LOW LEAKAGE 


Piv/Rmi 

PIv/Rmi 

I Plv/Rms 

Piv/Rms 

50/35 

100/70 

200/140 

300/210 

.05 

.00 

.12 

.14 

Plv/Rms 

PIv/Rmi 

Plv/Rm* 

Piv/Rms 

400/280 

500/950 

600/420 

700/490 

J5 

.19 

.28 

,27 

3 iv/Rm* 

Plv/Rms 

Plv/Rm* 

Plv/Rm* 

800/560 

900/630 

1000/700 

1100^770 

,85 

.45 

.65 

.75 


GTD ALL TESTS AC/DC & LOAD! 


1700 Ptv/1200 Rms/750 M»/$l.20 ®, 

10/310 

Same MOO Piv/770 Rms 75c I6/$JI 
3 Kv /2100 Rms/200 Ma/SF.806/$ ID 
6 Kv/4200 Rms/200 Ma/$4 ®, S/$9 
12 KV '8400 Rms/200 Ma $8 2/$14 


ICR—SILICON CONTROL RECTIFIERS! 


PR V 

7A 

I6A 

PRV 

7A 

I6A 

25 

.60 

1.06 

260 

2,70 

3.00 

50 

LOO 

1.93 

300 

3.00 

3.45 

100 

1.60 

2.15 

400 

8.75 

9.90 

150 

1.95 

2.45 

500 

4.75 

4.80 

200 

2.20 

2.80 

600 

5.45 

5.65 


INTESTED "SCR" Up to 25 Amps, 6/*2 
■lass Diodes IN34, 48, 60, 64. 20 for $1 

Two RCA 2N40B 4. Two Regulators 
RCA IN2326 on prtd ekt. 30e (S>. 4/$l [ 




“TAB" Tubes Factory Tested, Inspctd. 
Six Months Guaranteed! No Rejects I Boxed I 
GOVT 4 MFGRS Surplus! new 4 Used 


Low Prices! Now XMTTG Tubes! 


4-G5A $7,00 

4-I25A 15,00 
4-400A 25.00 
4-1000A 

75.00 


4X150A $6.75 
826 , Query 

829B .. 7.20 
872A .. 3.50 
OA2 .. .65 


OB2 . . .55 

5R4WGA 

3.50 

24G . Query 


We Swap Tubes! What Do/U Have? 


0 A3 

.. ,80 

5R4 .. 

1.00 

6F7 

*99 

0C3 

.70 

5T4 _ 

.90 

6F8 

1.39 

003 

.59 

5V4 

.89 

6H6 

*59 

024 

.79 

5Z3 

.89 

6JS 

,59 

1L4 

... ,S2 

6A7 . 

1.00 

6J6 

,59 

IR4 

- 5/|l 

6AS .. 

,99 

6K6 

.59 

1S4 

*. .78 

6AB4 . 

.59 

6L6 . , 

1*19 

J S5 

, . -68 1 

6AC7 . 

.72 

6SN7 . 

*72 


Send 25c for Catalog! 


f T4 . 

. ,85 

1 6AG5 . 

,65 

6V6GT 

,90 

(T5 . 

- *95 

6AG7 . 

,75 

I2AU7 

*69 

1U4 . * 

6 / $1 

6AK5 . 

.69 

I2A6 

. *45 

IU5 * 

. *75 

6AL5 . 

,55 

Z5L6 

. .72 

2C39A 

Q 

6AQ5 . 

.66 

25T . . 

* 4.00 

2C40 

. 5*50 

6AR6 . 

1.95 

28D7 

a .89 

2C43 

a 6.50 

6AS7 . 

3.49 

50L6 

, ,59 

2C51 

* 2.00 

6AT6 . 

2/Si 

83V .. 

*95 

We Buy I 

We Sell! 

We Trade! 

70 21 * 

,85 

6BA6 . 

.59 

250TL 

19.45 

ZK25 

- 9.75 

6BEG . 

.59 

VR92 . 

5/S1 

2 K 28 . 

30,00 

6BK7 . 

.99 

388A . 

3 / $1 

2V3 ,* 

2/ $3 

6BQ6 * 

1.19 

4I6B 

16.00 

2X2 

,48 

6BY5 . 

1*19 

45DTL 

43.00 

4X2506 

GBZ6 . 

*91 

813 . . 

9.95 

5BP4 

30.00 
7.95 1 

6C4 .. 

.45 

815 .. 

1.75 


Top $$$ Paid for All Tubes I 


"VOLT-TAB" 600Watt Speed Control 
IISVAC $4.50 2 for $8 

866A Xfmr 2.5V/I0A/(0Kv/lnsl $3 

Baltontine *300 AC/Lab Mtr.! 

(Sd) Choke 4Hy/0.5A/27Q $40 2/ 

■VARIACS" L/N 0-I95V/7.5A .! 

“VARIACS” L/N O-ISSv/SA .j 

TWO 866A’s &. Fit. Xfmr. 

154 

'$6 

|I8 

$6 

SILICON TUBE REPLACEMENTS 
OZ4 UNIVERSAL $1-75 2 St 

5U4 I )20Rms/ IfiOOInv $2 3/$! 

5R4 l900Rms/2800lnv $9 2/$tJ 

866 5Kv/Rmt • I0.4KV Inv 

$M @, 2 $2( 

i 

f 

i 


Mica Condsr .006 ® 2500V 4/$l 
Snooperscope Tube 2* $5 @, 2/$9 
Mini-Fan 6 or l2Vac/60Cys $2 3/$5 

4X150 Ceramic Loktal $1.25 2/$2 

Line Filter 

Line Filter 5OAmp/250VAC $10 2/$!6 

DC SV7Meter/RD/600Ma $4 ffl. 2/$7 
DC 2Vi' Meter/RD/IOOMa $3 @ 

DC 2Vt“ Meter /RD/30VDC $3 (ffi, 2/$5 
AC 3 f /i' Meter/RD/I30VOC $5 2/$9 

DC 4' Meter/RD/1Ma/$5 2/$9 


Battery Charger 6412V Charges up 
to 5Amp ‘'Approved" Heavy Duty De¬ 
sign with Klixon Circuit Breaker. 
Operates 220 or II0VAC @ 50 or 

60 Cys $8. 2 for $15. 7/ $49 


Transformers—All Input H5v/60Cys VCT 
@ 250Ma. 6V/8A/5A/3A $6, 2/SIO 

400VDC Supply @ 200MA 4 Silicon Rect 
4 Filters $10 

20VAC 4 TAPS/,8,12.16. 20V ® 4A, $3 
S2VCT/IA or 2XI6V @ IA, $8 $2/$5 

Line Filter 4.5A @ IISVAC 4 for $1 
Line Filter 5A ® 125VAC 2 for $1 
Converter Filter 400 Ma 28VDC 4 for $1 
Convertor Filter lnput/3A & 80VDC 4/SI 
2.5MH Pi Wound Choke/National 5 for $| 


We Buy, Sell & Trade 

SEND 25c FOR CATALOG 



Terms Min Order $9 
FOB New York. 

10 Day Gtd. 

Our 20th Year. 


I1INM Liberty St., N.Y. 6, N.Y. Re 2-6245 
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W.E. Polar Relay £255A/$5 ®, 2 for $9 
W.E. Soeket for j£255A Relay, $2.50 
Taraids 88Mhy New Pckg $1 6/55 

6.3VCT @ I5.5A 4 6.3VCT @ 2A $4 #, 
2/S6 _ „ 

200KC Freq Std Xtals S2 @, 2/S3 
Printed Ckt Bd New Blank 9x!2T $1 
6/$5 

Klixon 5A Beset Ckt Breaker SI 8/$5 
2K to 8K Headsets Good Used $3 2/$5 

Xtal Blanks Asst Types 12 for $1 

WANTED TEST SETS 
& EQUIPMENT 

Bandswltch Ceramic 500W 2P/6Pos $3 @, 

6Hy-305Ma Choke Cased $3 @, 2/$5_ 

7-ViHy-400Ma Choke Cased $7 2/$f2 

250Mfd @ 450 Wv Lectlytle 4/SSB $3 

4/S 10 

Cndsr Oil IOMfd X 600-2x2.5 4 5Mfd $1 
®, [5/3)0 

Cndsr Oil 6Mfd ® 1500V $4 ®, 4/10 
880 Vet @ 735Ma for SSB $9 2/$16 

480Vet ® 40Ma 4 6.8 <$ 1-5A CSD $1.50 

®VeV@ 5A 4 7.5Vct @ 3A CSD $6 

2 for $10 

WANTED LAB METERS! BRIDGES! 

K-POTS! 

Pwr Sup Kit 900VDC ® 500Ma 4 4/ 
Silicon Diodes f700Plv FWB $12 
Pwr Sup Kit 1200VDC @ 200 Ma/Xfmr 
4 FWB Silicon Rect $10 2 for $18 

Modulation Xfmr 60W/I5K to 5.7K $5 

Headset Rubber Bunyon Pads pair $i 
Socket Ceramic 1625 Tube 4/$l 
Socket Ceramic 866 Tube 4/$l 
Socket Ceramic 4XI50/Loktal 4/$2 

WANTED YOUR - ORDER - TODAY! 
6MTR Ground-Plane Ant (R Exp) $4 
Knob Spin-Crank BC348 Type $! 
MiniFan 6 er 12 VAC $1.50 4 for $5 

Beam Indicator Selsyns 24VAC 2 for $10 
Precision TLI47 Feeler Relay Gage $1 
8 foot Elee. Cord d±!6ga 4 Plug S9e ®. 

Fuse 250Ma/3AG 5 f*? , 'W„ t * r c |* 

DONT C-WRITE & SEND ORDER! 
XMTTG Mica Condsr .006 @ 2.5Kv 39c 
5/SI 

XMTTG Mica Cndsr .00025 @ 8Kv 75e 

Mi'ni^ Rectifier FWB 25Ma @ II5VDC 

3 for $1 

Micro-Switch Rated 40Amp AC 

4 for $1 

BandPass Filters 60 or 90 or 

T30 Throat Mikes $1 4 for $8 

“Bruning" 6' Parallel Rule *1 @ 

LlMar* 2 SawTooth Pot KSI5IS8/W. E. 

3 for $1 

RUSH YOUR ORDER TODAY. 
OTYS LIMITED! 


4 DC 
I SOCys 


GUST 1965 


95 
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WRITE US NOW 
FOR KING SIZE TRADE-INS ON 
YOUR PRESENT GEAR! 


NOW FOR THE FIRST TIME 

2KW* TABLE TOP LINEAR FOR UNDER $500.00 
GUARANTEED! 2KW* PEP SSB INPUT and 1200 
WA TTS PEP OUTPUT, ALL BANDS 80 
THROUGH 10 METERS. 


EXCLUSIVE GALAXY LINEAR FEATURES 


* Revolutionary new circuit , Sustains Hi-Effi¬ 
ciency 10-80 Meters. 

* Most compact 2K.W Lin car ever made. R.F. 
unit just 6 " x IOV 4 " x 11*4"- Same as Gal¬ 
axy III and V. 


* NEW iLS! (Automatic Linearity System) An 
improvement over conventional ALC. 

* MOST TALK-POWER EVER in this small 
size. 

* Operates AH, at all times. 

* Built-in antenna switching relays. 


MORE OUTSTANDING FEATURES 

• INPUTS 2.0(10 rolls PF.P-SSB, 1.000 Watts-CW, 1,000 Watts-RTTY. 






I : 


Complete tube replacement cost under $30.00. 


♦ Uses ten 6HF5's in new, efficient design. 

„ • m I 

Power from any 100-200 watt output exciter. 


Tubes fan cooled for longer life 




: : : : : 




. . 



* SIMPLIFIED, reduced power tune-up. 

* One knob bandswitching, 80 through 10 meters. 

:1 High efficiency PI-NET, matches 40/90 Ohms impedance. 

* Built-in, adjustable low-pass filter. 

* 3rd order distortion • 30D8. 

* 115/230 VAC power supply. 

* Shipping weight (Linear and Supply) Approx. 55 lbs. 


-■_ 


GET 

YOUR 

FREE 

'65 CATALOG 





POWER SUPPLY 

Heavy duty power supply 
has 115/230 VAC primary, 
conservative 2KW CCS rat¬ 
ing with grain-oriented sil¬ 
icon steel core, solid state 
rectifiers. AH cables sup¬ 
plied. Power supply can be 
placed under desk for op¬ 
erating convenience. Pro¬ 
tected by attractive cover. 



WORLD RADIO 
LABORATORIES 


Send information on Linear Amplifier, 
Send quote on separate sheet. 

Send new catalog. 


Name. 


Call 


Address. 


3415 West Broadway 

Council Bluffs, Iowa 51504 City- 


State. 


Zip. 


Q£ 


73 MACAZIf 



















































































NOBODY 




CAN BEAT OUR 

ANNIVERSARY 

SPECTACULAR TRANSCEIVER SPECIAL 


MOBILE GALAXY 


V 


POSITIVELY THE BEST TRANSCEIVER BUY EVER OFFERED THE AMATEUR .... 






- 



SPECIAL PURPOSE 
VFO covers MARS f 
CAP etc, . • * $89.95 
write for details 


REGULARLY PRICED AT $469.95 

i 500 95 

NOW JUST 077 SAVE $70.00 

USE WRL'S CHARG-A-PLAN — JUST $20 MONTHLY 

SAVE $70.00 ... If you buy now ... A NEW 
GALAXY V TRANSCEIVER . . . featuring 300 
WATTS PEP SSB/CW; FULL BAND COVERAGE 
on 80-40-20-15-10 meters . . . and it boasts the 
BEST — SELECTIVE RECEIVER (because of its 
6 Xtal filter); and UPPER and LOWER selectable 
SIDEBAND! 

Don't Forget , , . We’re still offering you a 2 
WEEK FREE TRIAL* plus you can use our NO 
DOWN PAYMENT CHARG-A-PLAN. 

We'll also allow you WRL’S TOP TRADE-INS 
on your present gear. 

YOU JUST CAN’T GO WRONG! TAKE ADVAN¬ 
TAGE OF THIS SPECIAL OFFER TODAY! 

*Write for free trial terms. 

DC SUPPLY 

REGULAR $119.95 

* 89 95 

SAVE $30.00 



NOW 


GALAXY V & DC P.S. 

MOBILE STA TION 


$489 


.90 


SAVE $100.00 



OFFER LIMITED TO SUPPLY ON HAND 



WORLD RADIO LABORATORIES 

3415 West Broadway 
Council Bluffs, Iowa 51504 


LEO I. MEYERSON 

WjgfGFQ 

PRESIDENT 


WORLD RADIO LABORATORIES 

3415 West Broadway Council Bluffs, Iowa 51504 

□ Send quote on gear 
on attached sheet. 

□ Send catalog and 
Reconditioned Listing. 

□ Ship “Mobile Pkg. V" — $489.90. 

Name_.____ 


□ Send details on 
Free Trial Offer. 

□ Ship Galaxy V — $399.95 


Address 
City_ 


State. 


2ip 





















































This desk-top amateur station by National includes 
the NCX-5 ail-band transceiver, with digital counter 
read-out accurate to 1 Kc on each band and 
Transceive Vernier control to provide up to ±5 Kc 
separation ot receive and transmit frequencies. 
Transmit-receive selectivity is provided by National’s 
8-pole crystal filter with greater skirt selectivity 
than any filter ever manufactured for amateur 
equipment. The NCX-5 provides operation on upper 
or lower sideband, compatible AM, or break-in CW. 
$685 ■ The NCX-A power supply/speaker console 
operates from either 115/230 V.A.C. and provides 
all operating voltages for the NCX-5. $110 ■ The 
VX-501 VFO console provides choice of completely 
independent transmit-receive frequency control of 
the NCX-5, as well as transceive operation from 
either VX-501 or NCX-5, and also offers five crystal 


channel positions tor net or novice use. $249.95 ■ 
The NCL 2000 is a completely self-contained 2 Kw 
SSB PEP linear amplifier for the 80 through 10 
meter bands, with minimum peak output of 1300 
watts. It may also be operated for CW, AM, or 
RTTY at 1000 watts DC input. $685 ■ The HRO-500 
is a frequency synthesized and phase-locked solid 
state receiver covering the five kilocycle through 
30 Me frequency range with identical 1 Kc calibra¬ 
tion, high stability from turn-on, and 10 Kc per 
turn tuning rate throughout. Passband Tuning is 
offered for SSB and CW operation, and IF band- 
widths up to 8 Kc are included. Operates from 
either 115/230 VAC. or 12 V.D.C. sources. Power 
drain from a 12 V. battery (with pilot lamps switched 
off) is 200 Ma. $1295 ■ Not pictured is the popular 
NCX-3 tri-band transceiver, at $369. 
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